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ABSTRACT 
Given accelerated rural-to-urban migration of people, the population of most towns and cities in the 
developing countries is projected to increase exponentially. Such localized urban population increases 
will be accompanied by increasing unemployment levels, growing food insecurity and malnutrition, 
urban poverty and marked environmental pollution. Nigeria as one of the developing countries is not 
immune from these problems. However, urban agriculture can serve as an important strategy for 
reducing the effects and significance of these development challenges. As a result, this study has 
assessed the various contributions of urban agriculture to food security, employment and income 
generation in Jos, Nigeria. Primary data were collected by using mixed methods (quantitatively and 
qualitatively) from 304 respondents. The quantitative primary data collected were analyzed using 
descriptive statistics such as percentages, frequency counts, mean scores and regression with the aid 
of the Statistical Packages for Social Sciences (SPSS) Version 22 Software. On the other hand, 
qualitative primary data obtained from respondents were analysed by using textual and content 
analyses to reveal main ideas and key points.  
Results highlights stemming from this study are briefly summarised as follows. The spatial 
distribution of small-scale urban farms is revealing a scattered pattern whereby most farms are located 
in the southern part of Jos, sometimes near river courses, but also near railway lines and main roads 
for improved accessibility to markets and customers. Some of the incomes generated from various 
small-scale farming operations exceed the Nigerian minimum wage, thus demonstrating the income-
generating potential and employment generation capacity of these urban land uses. Small scale urban 
farming is also contributing to increased food security and local economic development in this 
metropolis. However, the seasonal variation in farming productions, lack of sufficient credit facilities, 
less water availability and poor access to farming inputs are just some of the major constraints that 
work against effective and efficient farming production in Jos. Furthermore, given the negative 
impacts associated with this type of farming, there is a dire need for adopting a proper mitigation plan 
that can reduce the reported negative environmental impacts on environmental receptors such as 
groundwater, air medium as well as local soil bodies. The regression results F (1, 93) equal to59.991, 
P<0.05 (Tests of Between-Subjects Effects) revealed that urban agricultural farming has significant 
influence on employment, income generation as well as food security to farmers in Jos, Plateau State. 
 
The study has concluded that since urban agriculture has the potential of improving local incomes, 
employment levels and food security, it is recommended that these farmers should be capacitated 
through appropriate interventions and technology where relevant. At the same time, small scale urban 
agriculture deserves to be integrated into the urban land use planning of the Jos metropolis so that 
their space requirements can be adequately catered for meanwhile a few research areas are suggested 
for providing solutions for improved and efficient practices.  
Keywords: Jos Metropolis, Small Scale Urban Farming, Mixed Methods, Poultry Farming, Potato 
Farming, Vegetable Farming, Fish Farming, Employment, Food Security, and Incomes. 
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CHAPTER ONE 
STUDY BACKGROUND AND RESEARCH PROBLEM 
1.1 Introduction and research problem 
The global human population will reach approximately 9.6 billion by 2050. The majority of this 
increase will occur in urban areas of less developing countries in Africa and Asia (United Nations 
(UN) 2004; 2012; 2013). The urban populations of most African countries are predicted to increase to 
1.2 billion in the next four decades (UN Habitat, 2008, 2009) and the sub-Saharan African (sSA) 
region will constitute a greater proportion of this population, with an average growth rate of 2.3% per 
year between 2000 and 2030 (Food and Agricultural Organizations (FAO), 2012). 
Increasing urbanisation in Africa brings additional challenges in terms of feeding the growing 
population (Rakodi, 2002; Qadeer, 2004; Drechsel, Graefe, Sonou & Cofie, 2006; Gupta & 
Gangopadhyay, 2013). Rapid urban population growth rates are putting a direct pressure on food 
sources and agricultural production, thus, causing a serious challenge in supplying adequate and safe 
food for urban residents (Salau & Attah, 2012; Swedish University of Agriculture (SUA), 2014). 
Considering these development pressures, African governments remain the least prepared 
governments to satisfy their nutritional needs as many of these countries depend on food imports and 
international aid (Kingori, 2004). This problem of inadequate food resource planning remains one of 
the difficult challenges confronting African countries where little or no improvement has been made 
in addressing shrinking employment opportunities and food insecurity (International Food Policy 
Research Institute (IFPRI), 2009; Smit, 2016).  
Many African cities struggle with high rates of malnutrition due to poor governance of food systems, 
limited agricultural resources, and thus excessively high prices for the consumers (Baro & Deubel, 
2006; International Monetary Fund (IMF), 2007; Zezza & Tasciotti, 2010;Bain et al.,2013; Hoddinott, 
2016; Ambrose, 2017; Adeyeye, Oyetoro & Tiamiyu, 2017).Urbanization, hunger, and lack of 
formal employment opportunities has encouraged the growth of urban agriculture in cities. The 
interest in urban farming has increased following the economic problems across the developing 
countries (Smit, Nasr & Ratta, 2001a; Addo, 2010). 
 
Although two decades ago, agriculture was regarded as an occupation mainly for the rural dwellers in 
developing countries (Mbiba, 2000; Smit, Nasr & Ratta, 2001b; Pasquini, 2006; Sedze, 2006; Kisner, 
2008; Addo, 2010; Chaminuka, 2017), the growth of urban farming has now become a common 
feature in cities. In Africa, urban agriculture has increased from 30% to 40%  in terms of people who 
are involved in urban farming related activities(Bakker et al., 2000; Zezza & Tasciotti, 2010; Salau & 
Attah, 2012; Dutt, 2016). 
 
Urban agriculture is described as “the growing of plants and the raising of animals around cities” 
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(Armar-Klemasu, 2000; Resource center on Urban Agriculture and Food Security (RUAF), 2008, p.5; 
FAO, 2007). In sub-Saharan Africa, the prevalence of undernourishment has risen from 20.8% to 
22.7% between 2015 and 2016, and the number of people undernourished rose from 200 to 224 
million, amounting to 25% of the 815 million people malnourished in the world in 2016. At the same 
time, the proportion of the population that has experienced severe food insecurity because of their 
inability to access food has risen (FAO, 2017). In addressing the challenge of feeding urban 
populations and distance production, local food production and its distribution can enhance consumer 
access, hence enabling cities to become more self-sufficient in food production (FAO, 2002; Jongwe, 
2014). 
 
Urban agricultural sector has the potential to improve the wellbeing of urban population in developing 
nations (Smith, Nasr & Ratta, 2001a; FAO, 2007; RUAF, 2008; Addo, 2010; Salau & Attah, 2012; 
Ibrahim & Ahmad, 2014; Chaminuka, 2017). Such a sector can also reduce food insecurity among the 
urban poor while enhancing local economic development (Hovorka, Zeeuw & Njenga, 2009; Cohen, 
Reynolds & Sanghvi, 2012). The amount of animal products and crops produced in urban agriculture 
represents a significant amount of urban annual food requirements in Kenya (Foeken, 2006) and 
Senegal (Mbaye & Moustier, 2000). Furthermore, urban areas produced 15-20% of the world’s food 
(Armar-Klemesu, 2000) and several studies have shown that urban agriculture can have a positive 
impact on poverty alleviation (Smit, Nasr & Ratta, 2001a; Omomoh, 2005; Cofie & Drechsel, 2007; 
Kwambisi, Fraser & Dougill, 2011; FAO, 2012). 
 
Furthermore, urban agriculture is an important strategy for urban residents to generate income, 
employment as well as reduce food insecurity (Armstrong, 2000; Balmer et al., 2005; Egbuna, 2008; 
Larsen & Gilliland, 2009; Corrigan, 2011; Pedzisai, Kowe, Matarira, Katanha & Rutsvara, 2014; 
RUAF, 2017). In this way, the urban agricultural sector supplements other sources of food to meet the 
demand of the growing urban population (Pedzisai et al., 2014), and this activity has been carried out 
in cities to augment rural agriculture and to feed the increasing urban population caused by migration 
from rural to urban areas (Kassa, 2003; Yusuf, Adesanoye & Awotide, 2008). 
 
The Food and Agricultural Organization (FAO) (2002) has defined food security as a situation that 
exist when all people always have physical, social and economic access to sufficient, safe and 
nutritious food that meets their dietary needs and food preferences for an active and healthy life. This 
definition means that food insecurity exists when people do not have access to enough and appropriate 
food (Barrett, 2002). There are four distinctive variables central to the attainment of food security. 
These variables are food availability, accessibility, utilization and stability of access (Otu, Ibok, 
Idiong, Brown & Okon, 2014). 
 
Furthermore, urban agriculture maybe regarded as part of the informal urban sector (Zezza & 
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Tasciatti, 2010), and it has grown into a commercial activity that has provided many employment 
opportunities than any other informal economy in the developing countries (Tacoli, 2002; Umoh, 
2006; Cofie, 2012; Wortman & Lovell, 2013). Similarly, it is a vital means of creating employment to 
people who may not have the knowledge to join formal employment in cities due to their low skill and 
educational background (FAO, 2007). Many urban agriculture programmes provide job and skills 
training (Metcalf & Widener, 2011). Kobayashi, Tyson and Abi-Nader (2010) reported that 
community food projects funded by the United States Department of Agriculture (USDA) provided 
employment to about 2,300 people with more than 3,600 micro-businesses created in developing 
countries. Urban agriculture is also sustaining a large population of employed and unemployed people 
in Abuja, Nigeria (Egbuna, 2001). In this way, this activity is contributing towards the reduction of 
food insecurity and the spoilage of food because distances travelled are shorter than is the case in 
conventional and commercial agriculture (Kareem & Alabi, 2012). 
 
The role of urban agriculture as a viable source of income to urban dwellers should not be under-rated 
(UN-Habitat, 2010). Urban agriculture serves as an avenue for generating a significant income to the 
jobless population (World Bank, 2000; Egbuna, 2008; Pedzisai et al., 2014).In fact, urban farming 
households generate a net income of about US$200 per month from plots of about 100meters to 
250meters, which surpasses the minimum wage of an employee in many developing countries (FAO, 
2007). Income generated from this produce gives farmers exchange entitlements that can be used for 
other household necessities such as paying for transport fares, school fees, medication and other food 
commodities (FAO, 2007). In Malawi, about 700 000 urban farmers earn an extra income through 
agriculture. In Zambia, low-income city gardeners make about US$230 annually from the sales of 
agricultural produce (Prasad & Mostafa, 2017). The sales of surpluses from urban agriculture save 
household expenses by cultivating their own food and rising their animals, which can be used to buy 
other essentials household needs (rent, clothing and medicines) (Frayne, 2005;Mougeot, 2005; 
Suarez-Balcazar, 2006; Cohen & Garrett, 2010;Zezza & Tasciotti, 2010).In a study carried out by 
Salau and Attah (2012) in Nassarawa State (Nigeria), it was revealed that urban farming has 
contributed 74% of the total annual income to respondents. This imply that such agriculture is a major 
means of livelihood to these respondents. 
 
The Von Thunen theory of spatial location (Barlowe, 1978), is a viable framework of the socio-
economic analysis of urban agriculture in this study. The Von Thuneun model gives the economic 
rationale for land use around a central marketing place. According to this model, the value of land 
determines its use and distance from the central market point determines its value (Barlowe, 1978). 
Perishable products such as vegetables and milk are produced closest to the city centre as predicted by 
the model. The model also envisages intensive land uses closest to the market point and this was 
confirmed from studied carried by Lee-Smith (1998). Following Von Thunen reasoning, the area 
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closest to city market would be used for production of high value perishable products with different 
zones (Kekana, 2006, Tugwell, 2012). 
Inmost Nigerian cities, especially Jos, the lack of economic growth with rapid urbanization, 
weakening purchasing power and retrenchments in public and private sector,has worsened poverty 
levels, increased unemployment rates and the food insecurity problem of both the urban poor and 
middle-class inhabitants to purchase the food they need (Okolo, 2006; Egbuna, 2008; Adeyemi & 
Kuhlmann, 2009; 
Orewa & Iyanbe, 2009; National Bureau of Statistics (NBS), 2010; Oyeleye, 2013; Yusuf, Balogun & 
Falegbe, 2015; Ibitoye, Shaibu, Sale & Frank, 2016). Moreover, there is evidence to suggest that over  
40% of the urban dwellers across Nigerian cities face serious problems associated with severe food 
inaccessibility (Mariya-Dixon et al., 2004; Fakayode, Babatunde & Ajao, 2008). Hence, the vision to 
become a food secured nation has become a serious challenge to Nigeria citizens for a long period of 
time (Alkali, 2005; Fakayode, Rahji, Oni & Adeyemi, 2009). 
 
Despite the importance of urban agricultural sector to the socio-economic development of the citizens 
of Jos, government has not been able to exploit the socio-economic potentials of urban agriculture 
which augment the efforts and productivity of rural agriculture. However, urban farmers in Jos 
operate without any formal recognition of their main livelihood activity and lack the structural support 
from proper municipal policies and legislation. Thus, this research has evaluated the contribution of 
urban agriculture to food security, employment and income generation, towards the alleviation of 
these socio-economic problems in Jos, Nigeria. 
 
1.2 Justification of the study 
In Nigerian cities, including Jos, more than 35% of the population has no adequate supplies of food as 
well as employment opportunities (Binns & Fereday, 1996; Salau & Attah, 2012).Also, with the 
growing urban demand for perishable products, including meat, vegetables, potato and eggs, major 
efforts must be made to develop an urban farming system in the city that can supply much of the food 
required without expensive transport cost. Such an urban farming system is also necessitated by its 
comparative advantage whereby the agricultural output is produced on vacant lands closer to the 
markets, thus substantially reducing production and transportation costs. The timely assessment of the 
role of urban agriculture in reducing food insecurity is vital, as the contribution of this type of 
agriculture on household food security, employment and income is well documented in other 
developing countries (Mandere, Ness & Anderberg, 2010; Maconachie, Binns & Tengbe, 2012; 
Ibitoye, Shaibu, Sale & Frank, 2016). 
 
The unique climate of Jos is ideal for growing various agricultural crops (Olufemi, 2016), hence there 
is a need for allocating space for this activity within the city’s master plan. With relevant information 
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on the contributions of urban agriculture to the livelihood of urban farmers, Jos can become a city that 
can sustain its citizen through urban farming, thus serving as an example for other cities to adopt in 
promoting the sustainable use of urban landscape for human welfare. Also, it is imperative to evaluate 
urban agriculture from its current “trivial” status to one of a clearly recognizable urban economy.  
 
Furthermore, very little is known about the spatial distribution of urban agriculture in Jos. Spatial 
patterns have the potential to show were these urban farms are situated. Hence, this study has 
provided this empirical information thus responding meaningfully to this literature gap. The findings 
of the study can also be used as an input for integrated urban planning which can clearly depict and 
summarize the value of urban agriculture as a vehicle for contributing towards households’ food 
supply, employment  
opportunities as well as an income generation. In addition, this study has identified major constraints 
and barriers militating against effective urban farming practices, thereby providing useful knowledge 
to educate policy makers and researchers on urban agriculture. 
 
1.3Research aim and objectives  
Owing to the vital role played by urban agriculture in sustaining livelihoods, the main goal of this 
study was to assess the contributions of poultry, fish, potato and vegetable farming towards urban 
food production in terms of food security, employment and income generation in Jos, Nigeria. Based 
on this broad aim, the following objectives were formulated and are summarized as follows: 
  
1.To analyse the spatial distribution of urban agriculture in Jos. 
2.To describe the socio-economic profile of urban poultry, fish, potato and vegetablefarmers’ in Jos. 
3. To assess the contributions of these farming activities to employment, food security and income 
generation to farmers. 
4. Assess the attitudes of farmers in Jos towards urban agriculture. 
5. Identify the problems faced by urban farmers in Jos. 
6. Assess the perception of farmers on the environmental impacts of urban poultry, fish, potato and 
vegetable farming. 
 
1.4 Research questions 
In order to achieve the aim and objectives of this study, the following research questions were raised: 
i. How are urban farms distributed in Jos, Plateau State? 
ii. To what degree do the socio-demographic characteristics of farmers predict their attitudes towards 
urban agriculture? 
iii. To what extent does urban agriculture contribute to employment, food security and income 
generation? 
iv. What are the general attitudes towards urban agriculture in Jos, Plateau State, Nigeria? 
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v. What are the problems facing urban agriculture in Jos? 
vi. What is the perception of farmers on the impact of urban agriculture on environment? 
1.5 Scope of the study 
The scope of this study was on the contribution of urban agriculture as a source of food security, 
employment creation and income generation in the city of Jos. The study is limited to urban poultry, 
fishery, potato and vegetable farming because these are the most prevalent and dominant forms of 
small-scale agricultural land uses in this city. Primary data for the research were collected from small-
scale urban agriculture farmers registered with the Third National Fadama Project. This project is 
financially sponsored by the World Bank and participating farmers are provided with some of the 
agricultural inputs.   
1.6 Conceptual framework  
A conceptual framework (Fig.1) is necessary in providing the framework for the 
understanding of urban agriculture (poultry farming, fishery farming, potato farming and 
vegetable farming). This attempts to explain how the variables identified interrelate. 
Therefore, this framework is essential in understanding the importance of urban agriculture 
on food security, employment and income generation to urban farmers. Urban agriculture 
reduces the level of food insecurity, generate income and provide employment to urban 
farmers, hence improve on urban farmers livelihood. 
Home grown food increase the total amount of food available to a household and thus can 
prevent hunger and malnutrition. At the same time the availability of fresh, home grown food 
products, in particular vegetables, advances the nutritional status of household members and 
thereby improves health. Direct access to food often allows particularly poor households to 
consume a more diverse diet than they would otherwise be able to afford. Especially, poultry 
and fish are believed to provide an important source of animal protein, which is commonly 
limited in poor household’s diet due to income constraints. Since food constitutes a major 
share of the expenditures of a poor urban household, such savings can be substantial and the 
cash freed up can be used for other essentials. 
 
Urban agriculture creates an opportunity for farmers to earn income, domestic producers can 
either save income through the consumption of home-produced foodstuffs that are cheaper to 
produce than to buy from market, and increase income by selling or trading their products. 
Urban farming has great potential for employment generation among urban dwellers, thus 
contributes to poverty alleviation among the poor. Food systems are still often the largest 
employment sector in a city and its region, encompassing not only food producers, but also 
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food processors and manufacturers, transport, retail and catering, and service and restaurant 
workers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: Conceptual framework in understanding the importance of urban agriculture 
(Researcher's concept) 
 
1.7 Structure of the thesis 
This thesis is organized in seven chapters. The first chapter provides an introduction, justification of 
the study, research aim and objectives,research questions, scope of the study as well as conceptual 
framework.The second chapter examines the contribution of urban poultry farming to food security 
and employment in Jos. Chapter three is based on the employment opportunities, income generation, 
and poverty alleviation for improved livelihoods that are associated with urban fish farming in Jos. 
The fourth chapter has examined food security, employment and income generated from potato 
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farming in urban areas of Jos. Chapter five gives an account on urban vegetable production in 
Jos.Chapter six deals with the research hypotheses and the testing of various hypotheses related to the 
results. The seventh chapter provides a synthesis of findings and summarises the conclusions of the 
study. This chapter further suggests policy recommendations in order to optimize the importance of 
urban agriculture and improve food security, employment and income of urban farmers. 
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This chapter is based on 1 
CHAPTER TWO 
THE CONTRIBUTIONS OF URBAN POULTRY FARMING TO FOOD SECURITY AND 
EMPLOYMENT IN JOS, NIGERIA 
Abstract 
Rural and urban populations in developing countries have been increasing dramatically over recent 
decades. City dwellers in these countries are being overwhelmed by challenges such as food 
insecurity, unemployment and poor incomes that are unable to meet their daily needs. Urban 
agriculture is being looked at as one of the more important livelihood strategies for urban dwellers to 
adopt in their efforts to meet these challenges. Also, in Nigeria, the socio-economic potential of urban 
agriculture – even in big cities – is not disputed. Jos, in the Plateau State of Nigeria, is under pressure 
as a result of a fast-growing urban population and environmental degradation arising from 
unsustainable urban agricultural practices within the city. This study has examined the contribution of 
urban poultry farming to food security, the generation of income and the creation of employment for 
the urban population of Jos. Primary data were collected by randomly selecting 89 households (40%) 
from the list of registered poultry farmers in Jos. Both closed and open-ended questionnaires were 
presented to these farmers to ascertain the contribution of their farming enterprises towards food 
security and employment in the study area. The spatial distributions obtained indicated that most of 
the poultry farms are found in the southern part of Jos. Also, the results indicated the attributes of 
poultry farming. Most of the respondents’ practice small-scale poultry farming as their main source of 
employment as well as it reduces their food insecurity. Results further show that government policy 
towards poultry farming is weak, cost of inputs, climatic seasonal variation as well as credit facilities 
as the major constrains faced by poultry farmers. Respondents identified a number of adverse 
environmental effects related with poultry farming. However, with the contributions of poultry 
farming to the socio-economic development of the study area, it is recommended that the constraints 
faced by poultry farmers should be adequately addressed by stakeholders and be given the 
consideration as a means to providing source of food and employment for the growing population of 
Jos. 
1. WuyepSolomon Zitta & Nico Kotze (2016). The contribution of urban poultry farming to food 
security and employment in Jos, Nigeria. A paper presented and published as peer reviewed 
Proceedings at the Centenary Conference of the Society of South African Geographers: 25–28 
September, Stellenbosch, South Africa. 
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2.0 Introduction  
Rapid urbanisation and demographic growth are regarded as global problems. The United Nations 
estimated that by 2050 the global population will have reached the 9.6 billion mark with most of that 
growth occurring in the urban areas of the developing continents of Africa and Asia (United Nations, 
(UN), 2012, 2013). By that date, with an average growth rate of 2.3% per year between 2000 and 
2030, the population of sub-Saharan Africa will have constituted the greatest number of people to this 
total. In fact, it is predicted that it will increase at a faster rate than the population in any other region 
of the world and will double between 2010 and 2030 (Food and Agricultural Organization (FAO), 
2012). 
Furthermore, about 240 million people living in the developing countries of the world lack sufficient 
food to sustain healthy lifestyles (FAO, 2014). The rising problem of poor economic and social 
conditions in the urban areas of the Third World are leading to inequality and urban poverty (Shapouri 
& Rosen, 2008). Furthermore, urban poverty is also a threat to food security in that, it leads to 
significant inequality in terms of the purchasing power of urban dwellers (Shapouri & Rosen, 2008). 
Compounding the problem of rising levels of urban poverty is the fact that the cost of living in Third 
World cities is 30% higher than that in rural areas and that these urban populations have limited 
economic opportunities to escape their impoverished circumstances (United States Foreign Disaster 
Assistance (USFDA), 2009). Africa is the most insecure region in terms of food supply globally, and 
it accounts for an estimated 45% of the total number of food-insecure people in the world (Rosen, 
Thome & Meade, 2016). 
Nigeria is one of Africa’s most urbanised countries with over 35% of her population living in cities 
(Salau & Attah, 2012). However, the rapid growth in its urban population has not translated into 
sustainable employment opportunities and economic values to deal with increased influx of 
people(Internal Food Policy Research Institute (IFPRI), 2003). By 2006, the Nigerian total population 
had grown to 140 million, and it is estimated that by the year 2020 the population will have reached 
168.2 million with the urban population numbering 97.9 million (Salau & Attah, 2012). In the case of 
Jos, which is the study area for the present research, the population increased from 37 600 in 1953 to 
736 016 people in 2006 (National Populations Commission (NPC), 2012).   
The processing, production and selling of food and other products within and around cities, is an 
important source of food that offers wide-ranging benefits to urban dwellers in addressing food 
insecurity challenges. When it comes to increasing urban food production, income and employment 
creation, urban agriculture is gaining ground as a means to mitigating food shortages and poverty 
(Pasquini, 2006; Salome, Jacob & Pacifica, 2015). Urban farmers, for instance, are engaged in home-
based gardens mainly to enable households to have access to increased food supplies (Galhena, Freed 
& Maredia, 2013). The contribution of fresh agricultural produce by urban dwellers to the total fresh 
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produce output in developing countries varies from 70% in Vietnam to 10 % in Nicaragua and 
Indonesia (Smit, Nasr & Ratta, 2001), while in Cuba, 90% of Havana's fresh produce is from urban 
agriculture (Koont, 2009).    
In Nigeria, urban poultry farming focuses on the rearing of turkeys, ducks, chickens, and other birds 
for eggs and meat products in and around the cities (Hovorka, Zeeuw & Njenga, 2009). It represents 
approximately 94% of the total number of poultry farming enterprises and accounts for nearly 4% of 
the total estimated value of the livestock resources in Nigeria (Tadelle, Alemu & Peters, 2000). Alabi, 
Aghimien, Daniel & Gladys (2014) concluded that chickens are the most important among the bird 
species in the tropics. Okoli et al. (2007) and Adebayo and Adeola (2005) reported that about 10% of 
the Nigerian population is engaged in poultry production. Poultry production as an enterprise has the 
potential to rival crude oil production in Nigeria, which is currently the main source of foreign 
earnings. However, despite the large number of poultry farms distributed in various parts of the 
country, Nigeria is currently importing over 60% of its poultry meat for national consumption 
(Poultry Site News, 2009).  
In Jos, urban poultry farming has the potential for generating employment amongst urban dwellers. 
Such farming provides employment to those engaged in the production of eggs and meat, to hatchery 
operators, feed dealers, egg case producers, the processors of poultry products, and all dealers 
engaged in the marketing of these products. From the afore-mentioned review of the relevant 
literature, it is clear that there is a paucity of information concerning the contribution of poultry 
farming to individual farmers’ food security and employment in Jos, thus implying that little research 
has been conducted in this respect. Thus, this study has been conceived to fill this gap. 
2.1 Literature review 
This review starts with examining contributions of poultry production to food security and 
employment, with reference to developing countries. Poultry refers to all kind of birds that are 
profitable value to human beings, these include chickens duck and turkeys, this category of birds are 
in the aves zoological class (FAO, 2002; Hamra, 2010).The poultry industry contributes to the 
national economy and supply the much-needed protein for healthy living, and it serves as ready 
source of income to farmers (Afolabi, 2007;Alade & Ademola, 2013). Owing to the advantage of 
poultry production, large numbers of farmers ventured into the production, mostly for income 
generation purpose (FAO, 2002).  
2.2 Poultry production: food security and employment generation 
It is generally acknowledged that urban poultry is a major source of meat (Gueye, 2002; Ukwuaba & 
Inoni, 2011; Samuel et al., 2013). A large number of poultry farmers in low food-deficient nations 
have made poultry farming a source of protein for household consumption. For instance, in Rajasthan, 
North-west India poultry farmers’ keeps chicken mostly for household consumption as noted by 
18 
 
(Conroy et al.,2005). Meat and eggs as poultry-products are estimated to contribute about 30% of the 
total animal protein and vitamins supply in Lebanon (FAO, 2004; Hamra, 2010). Poultry are 
extremely important in providing high-quality protein in the diets of low-income countries whose 
traditional foods are typically rich in carbohydrate but low in protein (Muchenje el at., 2001; Sonaiya, 
2007; Arrey, 2009; Mammo, 2013). Akunzule (2014) reported that poultry production is primarily 
practiced in Ghana to provide surplus meat and egg for the household consumption. This offers not 
only protein but also micronutrients such as vitamin A, iron and other essential nutrients for healthy 
growth as noted by (Babatunde, 2012) in Oyo state, Nigeria. 
Urban poultry farming has great potential for employment generation among urban dwellers. It 
provides employment to those who are involved in the production of eggs and chicken meat, hatchery 
operators, feed dealers, egg cases, processors of egg and poultry products and all dealers engaged in 
the marketing of these products (Jensen & Dolberg, 2003; Dolberg, 2009). The International Food 
Policy Research Institution (IFPRI) IMPACT model predicted that about 30,000 to35,500 jobs will be 
created along the poultry meat and egg value chains between 1997 and 2020 (Rosegrant, Paisner, 
Meijer &Witcover, 2001). However, according to the Indian Council of Agricultural Research (ICAR) 
(2010) Vision-2025, the Tamil Nadu poultry production unit provides employment to at least 150,000 
people with 20,000 jobs in urban poultry activities. Similarly, Manimekalai, (2010) stated that an 
increase in per capita availability of one egg will generate 50,000 more jobs in India. Also, 
Balamurugan and Manoharan (2014) in Accra, Ghana reveals that for every increase in per capita 
consumption of egg by one gram and 50 grams of meat from broiler employed about 26,000 persons 
per year. This is in addition to increase employment generation which is expected to grow in broiler 
production, meat processing and marketing of eggs. Research carried out by Olagunju and Babatunde 
(2011) in Nigeria stated that urban poultry farming industry as a viable source of employment has 
provided both direct and indirect job to the South-Western, Nigerians urban poultry farmer.  
2.3 Study area and methodology  
Jos city is the administrative capital of Plateau State in Nigeria. The city has a population of 736 016 
people (NPC, 2012) and covers an area of249,9 km². The study area has an altitude of around 1,290 
meters above sea level (Vivian, Adesikuteb, Danjuma & Abdulrahman, 2015). The climate of the area 
is influenced by altitude and the situation of the area across the Inter-Tropical Discontinuity (ITD), 
which migrates seasonally. The study area falls within the Wet-and-Dry Tropical Rainy (AW) 
climate, as classified by Koppen (1923). Jos is characterised by a mean annual rainfall of 1,260mm, 
peaking between July and August, while the mean annual temperature is around 22°C (Alfred, 2012).  
The city owes its origin to the introduction of tin mining on the Jos Plateau and the convergence of 
railway lines linking several cities, thus bringing the area into the orbit of the regional economy 
(Adzandeh, Akintunde & Akintunde, 2015). The Jos urban area underwent a remarkable 
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transformation as a result of tin mining enterprises which were operational for decades. The decline 
and subsequent collapse of the tin industry in the 1960s led to the widespread implementation and 
practice of urban agriculture which amongst other activities include poultry farming (Omomoh & 
Adeofun, 2005). 
The target population for this study includes the urban poultry farmers in the Jos metropolitan area. 
Forty percent (40%) of the 219 names from the list of poultry farmers registered with the Third 
National Fadama Office were randomly selected to obtain a sample size of 89 respondents. Both 
closed and open-ended questionnaires were employed to collect primary data from December 2015 to 
January 2016. Data on the socio-economic characteristics of the respondents, contribution to urban 
poultry farming, their attitude towards poultry farming, farmers’ perception on the problems 
militating against the effective production of urban poultry farming and their perception on the 
environmental impacts of urban poultry farming were collected and analysed using descriptive 
statistics(e.g. percentages, frequency counts and mean scores). In order to understand the roles poultry 
farming plays in the livelihood of urban farmers, an open-ended interview was conducted with 2 
respondents and data collected was subsequently transcribed. This qualitative data were then 
subjected to content analyses, which is a technique for systematically describing spoken or written 
communication to provide a quantitative description to bring out the main ideas. These were identified 
and summarized based on the relevant themes. A 5-pointLinkert-scale was used to identify the level 
of damage poultry activities have on the environment and the most challenging problem militating 
against effective poultry farming. Each of the respondents that were selected for this study, their farm 
were visited and mapped with the aid of a Geographical Positioning System (GPS), these were used to 
show the spatial distribution of urban poultry farms in Jos, of which the result was organised into a 
map. 
2.4 Results and discussion 
2.4.1 Spatial distribution of poultry farms in Jos 
As shown in Figure 2.1, the spatial distribution of poultry farms clearly indicates that most (56) of 
these 89 poultry farms are found in the southern part of Jos city. This might be due to the congestion 
and the high population density levels in the built-up areas of the northern part of the study area. The 
findings corroborate the assertion by Omodele, Okere, Deinne and Oladele-Bukola (2014) in respect 
of Delta State, Nigeria that the distribution of poultry farms is influenced by variables reflecting 
favourable conditions such as operational space for effective production. 
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Figure 2.1: The spatial distribution of poultry farms in Jos. 
 
2.4.2 Socio-economic attributes of urban poultry farmers   
Most (53.9%) of the respondents are adults with ages greater than 50 years and (68.5%) had tertiary 
education (see Table 2.1). About 55% of the respondents’ practice this as their main source of income, 
while almost 45% of respondents practiced it on a part-time basis. In an interview with a respondent 
on the22nd, December 2016, the following narrative was made: 
“I am practicing poultry farming as an added source of income, if I depend on 
only one source of income from government salary, I won’t survive this 
recession. In fact, I could not have payed my children’s school fees and assist 
my relatives from the income I realized from the government salary. So, I have 
to engage myself in doing some part-time jobs to augment my income”. 
 
This response corroborates the findings of other researchers (Kimani, Obwayo, Muthui & Wahome, 
2006; Ghana Annual Poultry Report (GAPR), 2013; Yaw, 2015) that urban poultry production is 
carried out on a part time level for those who are engaged in other income generating activities. 
Almost 33% of the respondents indicated that they had more than 10 years of experience in poultry 
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farming with almost 33% having less than 5years farming experience. In a study by Oluwatayo, 
Sekumaden and Adesoji, (2008) in Ekiti State, Nigeria, it was indicated that farmers with more 
experience in poultry production will be more successful in production. The majority of the 
respondents (85.4%) indicated that they earned monthly income of above ₦20 000 (USD 63.00). This 
is more than the national approved minimum wage of ₦18,000 per month (USD 57.00) (National 
Salaries, Income and Wages Commission (NSIWC), 2015). In an interview conducted on 22nd, 
January 2016 with a civil servant who is also involved in poultry farming, the following statements 
were made: 
 
“I am on grade level 7, I earn only ₦25,400 monthly as wages from civil 
service job. With this hardship everywhere in Jos, how would I have survived 
if not for the income I am getting from poultry which is even more than my 
monthly wages with a family size of six”. 
 
Kakade, Suryavanshi and Shikalgar, (2012) in Kawathe Mahankal and Atpadi taluka, in India noted 
that poultry farming generates an annual income to farmer’s than any other sources of income; poultry 
₹1,675,555,657(USD 26,981,572), dairy ₹192,666,677(USD 3,102,522), salary ₹300,666,710(USD 
4,841,653) and others ₹1,066,667(USD 17,176). Aning (2006) reports that income from domestic 
meat supply was the main reasons for keeping poultry in Ghana. He further stressed that children from 
sub-Saharan African households have reported that payment of their school fees depends on the 
income derived from their parents’ poultry farms. 
 
Table 2.1: Socio-economic characteristics of urban poultry farmers. 
Age of respondents < 50 years 
≥ 50 years 
53.9% 
46.1% 
Education level  
 
 
 
No formal education  
Primary education 
Secondary education 
Tertiary education 
3.4% 
13.5% 
14.6% 
68,5% 
Occupation of respondents Fulltime farmers 
Part time Famers 
55.1% 
44.9% 
Farming experience ≤ 5 years 
6 to 10 years 
>10 years 
32.6% 
34.9% 
32.5% 
Income from farming activities <₦20 000 (USD 63.00) 
>₦20 000 (USD 63.00) 
14.6% 
85.4% 
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2.4.3 Attributes of poultry farming in Jos 
Most of the respondents (73%) practice poultry production on their own land while 15.7% rent the 
land. Over 58% of the respondent’s practise poultry production where they live, with only3% 
travelling five kilometres or more to their farms (Table 2.2). Variables such as farmer’s own land and 
distance to poultry farmscould have a positive impact on production costs as famers spent nothing on 
land rent and transportation, hence increase their profit. However, the odours emanating from this 
agricultural activity have contributed to pollution in Jos, especially in cases where the distance 
between the urban poultry farms and the houses is short (Table 2.2). Majority of the respondents 
(93.3%) operate their farming enterprises on premises smaller than 0.5ha in area, while almost 7% 
practise poultry production on an area of land greater than or equal to 0.5 to 1ha. Only 3.4% of the 
respondents spend two or fewer days per week attending to their farming enterprises, nine percent 
(9%) spend three to four days, almost 26% spend five to six days, while most respondents (61.8%) 
indicated that they spend seven days of the week working on their farms. Most of the respondents 
(73%) keep chickens for both egg and meat production. On the other hand, 16.9% house their poultry 
in a cage battery system (Figure 2.2) with 83.1% keeping theirs in a cage-free system (Figure 2.3). All 
the respondents (100%) use poultry waste as manure (see Table 2.2). According to Gerber, Opio and 
Steinfeld (2007), poor management in the case of poultry farming leads to microbial build-up in the 
soil, and soil nutrient imbalances that could result in the pollution of the soil, water and air. 
 
 
Figure 2.3:  Cage-free system. Figure 2.2: Cage battery system. 
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Table 2.2: Attributes of poultry farming in Jos. 
Land tenure Land owner 
Family owned land 
Rented land 
73% 
11.2% 
15.7% 
Distance to agricultural economic activity            At home 
1 to 4 km 
≥ 5 km  
58.4% 
38.2% 
3.3% 
Size of farming activity < 0.5 ha 
≥ 0.5 to 1 ha  
93.3% 
6.7% 
Number of days attending to farming 
activities 
≤ 2 days 
3to 4 days 
5 to 6 days 
7 days  
3.4% 
9.0% 
25.8% 
61.8% 
Type of poultry farming Meat  
Egg 
Meat and eggs 
4.5%  
22.5% 
73.0% 
Housing of poultry Cage system 
Cage free system 
16.9% 
83.1% 
Utilizing of poultry waste Manure 100%  
 
2.4.4 Employment generated through poultry farming  
The majority of poultry farmers in Jos employ workers, while only 13.4% of the respondents do the 
work themselves or are aided by relatives. Almost 60% of the respondents employ one to two persons, 
18% employ three to four persons, with only 9% employing more than five workers (Table 2.3). 
Majority of the respondents (67.4%) employ their workers on a full-time basis, while 20.2% of the 
respondents use family volunteers to work on their poultry farms. This finding confirms the assertion 
by Balamurugan and Manoharan (2014) in the case of the Tamil Nadu State, India, that poultry 
production reduces unemployment. The results further reveal that most of the respondents (91%) pay 
their employees less than ₦10,000 (USD 32.00) a month with only 9% of the employers paying more 
than ₦15,000 (USD 48.00) per month. The majority of the informal workers in Nigeria earn below the 
national approved minimum wage of ₦18,000 (USD 57.00) per month (NSIWC, 2015). 
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Table 2.3: Employment generated through poultry farming in Jos. 
Number of employees None  
1 and 2 workers 
3and 4 workers 
≥ 5 workers 
13.4% 
59.6% 
18.0% 
9.0% 
Type of employment Part-time 
Full-time 
Family volunteers 
12.4% 
67.4% 
20.2% 
Salaries of employees per month Family volunteers 
Less than ₦6 000 (USD 19) 
₦ 6 001 to ₦10 000 (USD19-32)  
₦ 10 001 to ₦15 000 (USD 32-48)   
More than ₦15 000 (USD48)  
15.7% 
20.2% 
32.6% 
22.5% 
9.0% 
 
2.4.5 Respondents perception on the contribution of urban poultry farming 
Most of the respondents affirmed that they are practising urban poultry farming to improve their 
standard of living (78.7%). Most (60.7%) practice poultry farming in their free time. About 78.7% 
believe that they are contributing to local economic development. Similarly, 65.2 reported that poultry 
farming serves as source of income. Sixty-six percent (66%) of the respondents reported that income 
from poultry farming reduce their poverty level. Most (69.7%) asserted that poultry farming provide 
employment while 68.5% said it reduces unemployment. Also, 75.3% asserted that their farming 
activities is providing the large urban population with food and 78.7% agreed they are enhancing food 
supply (Figure 2.4). These findings agree with those of Pica-Ciamarra and Otto (2009), who found 
that poultry farming in Hyderabad, India, serves as an important source of livelihood to the urban 
farmers; it reduces their poverty levels; develops the economy; enhances nutrition; improves the 
health of the farmers and generates incomes to cover expenses such as school fees and even medical 
bills. 
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Figure 2.4: Perception on the contribution of urban poultry farming in Jos (Percent of responses -%). 
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2.4.6 Perception of problems faced by poultry farmers  
According to the majority (60.7%) of respondents, security of land is a minor problem or not a 
problem at all. In this study, 61.8% of the respondents regard the regulatory role that government 
agencies play in poultry farming enterprises in Jos as not a problem or a minor problem (Figure 2.5). 
Almost 51.7% of the respondents indicated that they regard government policy concerning poultry 
farming as ineffectual and classified it as a problem, the range varying from minor to serious.  
In an interview on January 10th, 2016 with a respondent, he clearly expressed the extent of this 
problem: 
 
“Another serious problem we face in Jos is the lack of good policies from 
government to ameliorating the loss of birds we experienced the last four 
months as a result of the bird flu epidemic. Though, there were promises from 
government to assist us but, to this moment government has not fulfilled its 
promise. With this attitude of government, most of us are not finding life easy 
as our source of livelihood has been effected seriously”. 
The findings of this research confirm the conclusion made by Aromolaran, Ademiluyi and Itebu 
(2013) in respect of Ibadan in Oyo State, Nigeria, that government policies do not promote poultry 
production. Nearly55.1% of the respondents regard the feeding of poultry, and therefore the cost of 
inputs, as a moderate to serious problem. This concurred with the finding of Nurudeen (2012) in 
respect of Ilorin in Kwara State, Nigeria, where farmers generally experience serious problems in 
terms of the cost of feeds since the feeding of fowls constitutes 60%to 70% of the total costs involved 
in poultry production.  Most of the respondents (65.2%) regard the climatic seasonal variation as a 
moderate to serious problem in poultry production. This implies that fluctuation in climatic variables 
(temperature, rainfall and relative humidity) affects meat and egg production pattern. Diseases like 
Newcastle are common in high temperatures, hence, with increase in temperature, poultry are bound 
to experience increase in Newcastle diseases (Adesiji, Tyabo, Bolarin, Ibrahim & Baba, 2013).This 
conclusion supports the findings of Indian Council for Agricultural Research (ICAR, 2010) to the 
effect that in the case of poultry farming, high temperatures have a negative impact on egg and meat 
production. Credit facilities are also considered by 58.4% of the respondents to be either a moderate 
or a serious problem.  These findings are in line with those of Rehman, Hunjra and Pacifica (2012), 
whose study in Rawalpindi, Pakistan, showed that lack of credit facilities poses a challenge to poultry 
farmers in developing countries. In an interview with a respondent, on the10th, January 2016 the 
following statement were said; 
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“In fact, finance has been the major challenge I am facing in poultry 
production. Each time I approach the banks for a loan, the conditions given to 
me are always so difficult for me to meet up with. One of the conditions was 
that I should provide my Certificate of Occupancy (C of O). You and I know 
that for the past 16 years government has never issued C of O to any person in 
this state. We are soliciting to government to please start issuing out 
certificates of occupancy to enable us have access to loans”.  
More so, Emokaro, Akinrinmola and Emokpae (2016) in Benin city, Nigeria, opined that poultry 
production is characterized by low production level due to limited funds for the procurement of basic 
poultry equipments. Thus, inadequate funds lead to the lack of enthusiasm from farmers to increase 
their production output. 
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Figure 2.5:  Perception of problems faced by urban poultry farming in Jos (Percent of responses-%).
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2.4.7 Farmer’s perception on environmental impact of urban poultry production 
Forty percent (40%) of the respondents in Figure 2.6 strongly agreed that practising poultry farming 
around urban areas increased waste generated in Jos. Also, 42% of the respondents strongly agreed 
that urban poultry farming contaminate groundwater. Finding from other studies support the result in 
Jos as noted by Alabadan, Adeoye and Folorunso (2009) who reported that poultry waste contains 
chemical elements that can pollute the surface water and groundwater at higher concentrations in 
Minna, Nigeria. More than half (55%) of respondents strongly agreed that urban poultry production 
exert a lot of pressure on water resources. Other studies that concur with these findings are those of 
Verdejem, Bosma and Verreth (2006); Fischer, Hizsnik, Prieler and Wiberg (2010); Krau, Kebler, 
Prochnow, Kraatz and Drastig (2015), that due to the increasing consumption of water due to poultry 
production, water resources consumption will increase as well. Majority (60%) of the respondents 
strongly agreed to the fact that, urban poultry pollute the surrounding air. In fact, during site visits 
noticeable and unpleasant odours were felt from current poultry houses in the study area. Odour 
associated with poultry operations comes from fresh and decomposed waste products such as 
carcasses and feathers (Kolominskas, Bawden & Ormerod, 2002). Most (54%) of the respondents 
strongly agreed that urban poultry contaminates the soil from application of excessive manure (Figure 
2.6). These findings agree with the results reported by both Sharpley, Smith and Bain (1993) as well 
as Kaiser, Mallarino and Haq (2009), that long-term application of poultry manure at relatively high 
rates resulted in a build-up of nitrate, phosphorus, and metals such as zinc and copper in the soil to a 
depth of 3meters which may be harmful to some crops. 
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Figure 2.6: Perception on environmental impact of urban poultry production (Percent of 
responses-%). 
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2.5 Concluding remarks and recommendations  
This study has revealed that urban poultry production serves as a source of income, employment and 
food security to urban poultry farmers in Jos, the capital city of Plateau State, Nigeria. In this study, it 
was found that most of the farmers have tertiary education and are farming on a full-time basis. More 
than 85% are generating an income larger than the minimum wage per month in Nigeria.    
The farming activities are practised on areas of land smaller than 0.5 hectares, with the homes sited on 
the land that the farmers or their families own. Fifty-five percent (55%) of the interviewed poultry 
farmers are full-time farmers and, in line with this, almost 62% attend to their agricultural activities 
seven days a week. The majority of the farmers are producing meat and eggs on the basis of a cage-
free system. The majority of the respondents employ full-time workers, thus creating employment in 
Jos although they pay these workers less than the national minimum wage.   
Poultry farming in Jos should be regarded as an integral component in the urban agricultural system in 
generating income and employment. However, the constraints faced by the Jos urban poultry farmers 
should be adequately addressed by the authorities (Plateau State Ministry of Agriculture and Third 
Fadama Project) and be given the necessary consideration as a livelihood strategy and as a means to 
providing a stable food source for the population of Jos. Farmers should be encouraged to join 
existing cooperative societies for ease of procurement of loans and to gain access to group marketing 
and to experience its benefits.  
Notwithstanding all the positive contributions of poultry farming in Jos towards food security and 
work creation, there are, however, some environmental concerns, namely the close proximity of the 
poultry farms to the residential areas. Commercial enterprises of this nature could contribute to air and 
soil pollution within the city. As such, these aspects should be carefully monitored in the future by the 
Ministries of the Environment, as well as of Health, to ensure that the population of Jos can live in a 
healthy environment. 
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This chapter is based on 2:  
CHAPTER THREE 
URBAN FISH FARMING IN JOS, NIGERIA: CONTRIBUTIONS TOWARDS 
EMPLOYMENT OPPORTUNITIES, INCOME GENERATION, AND POVERTY 
ALLEVIATION FOR IMPROVED LIVELIHOODS 
Abstract 
In most urban areas of sub-Saharan Africa, the migration of people from rural to urban areas in 
search of better socio-economic conditions and improved livelihoods is contributing to increased 
unemployment levels, poverty and large-scale urban deprivation. Given such poverty situations and 
the prevalence of people who survive on less than 2 USD per day, local populations in these areas 
are increasingly vulnerable to food insecurity as well as malnutrition. One way out of this poverty 
trap is practicing small scale agriculture both for subsistence and income-generating purposes. In this 
chapter, the role of small-scale fish farming as a livelihood strategy by urban farmers in the city of 
Jos has been investigated by means of a mixed-method research design. Thus, both quantitative and 
qualitative data were collected for analyses in order to understand the various dimensions of small-
scale fish farming amongst 50 respondents randomly selected in the city of Jos, Nigeria. The results 
have shown the spatial distribution of these farming practices, as well as the demographic attributes 
of these farmers. Small-scale fish farming is a viable source of food, generating local employment 
opportunities as well as much needed income in an environment of urban deprivation. Some of the 
income (above ₦20,000 or 55.60 USD) derived from this fish farming significantly alleviates 
poverty, as it exceeds the Nigerian national minimum wage of ₦18,000 (50.04 USD). Results also 
show that the lack of reliable water supplies, and high production costs are some of the most 
constraining problems that militate against operational effectiveness and efficiency, along with poor 
marketing of their produce and lack of preservation facilities. The lack of access to credit facilities 
was also mentioned as one of the problems besetting this activity. From the perceptions of the 
respondents in this study, a number of negative environmental impacts associated with small scale 
fish farming have been highlighted. Given these results and the growth potential of this kind of 
farming in Jos, more integrated local development planning is recommended for addressing the 
infrastructural and resource needs of practicing farmers for achieving long term sustainability in 
small scale fish farming. 
Keywords: Urbanization in Sub-Saharan Africa; Jos in Nigeria; increased unemployment; food 
insecurity; small scale fish farming; source of food; employment; incomes; improved livelihoods. 
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2. Wuyep Solomon Zitta andIsaac Tebogo Rampedi (2018). Urban fish farming in Jos, Nigeria: 
Contributions Towards Employment Opportunities, Income generation and poverty alleviation for 
improved livelihoods. Agriculture, 8(7), 110; https://doi.org/10.3390/agriculture8070110. 
3.0. Introduction 
The United Nations (UN) has predicted that by 2050, the population of the world will reach 9.6 
billion. The greater part of this increase in population is projected to occur within the cities of most 
developing countries (UN, 2012;2013). According to the Department of Economic and Social Affairs 
in the Population Division of the United Nations, (DESAPDUN), 2014), it is estimated that by the 
same year, 66% of the world’s population will be living in urban areas. In Africa and Asia, 
urbanisation trends are growing more rapidly than in other regions, and they are forecasted to be 56% 
and 64% urban by 2050, respectively (DESAPDUN, 2014). It is expected that the countries of sub-
Saharan Africa will contribute a larger proportion to the population growth globally, since their urban 
population is increasing at a faster rate, with an annual growth rate of 3.6% (DESAPDUN, 2014). 
 
However, in many African countries, poverty and food insecurity severely affect the urban poor 
compared to their rural counterparts. The urban poor depend mainly on the market, while rural 
dwellers have an option to exploit natural resources for income generation and to provide food for 
themselves (Garrett, 2000; Frayne & Pendleton, 2009). In 2011, the Food and Agricultural 
Organization (FAO), (2011) stated that 960 million people globally are malnourished, with most of 
them living in Asia and Africa (Standing Committee on Nutrition (SCN), 2017). Moreover, FAO 
(2002) and other sources (African Food Security Briefs (AFSB) (2017), FAO, 2012) have indicated 
that about one-third of the sub-Saharan African (sSA) population is malnourished, as they survive on 
less than 2 USD per day. Furthermore, poor urban dwellers in sSA countries spend approximately 
60% to 80% of their monthly salary on buying food in the market, thus rendering them susceptible to 
food price instabilities (Urban Agriculture Magazine (UAM), 2000; Dessus, Herrera & de Hoyos, 
2008; Zezza, et al., 2009; Oxfam, 2009; Cohen & Garrett, 2010). Both FAO (2011) and Ravallion, 
Chen & Sangraula (2017) have indicated that about 33% of urban dwellers in African countries are 
living in poverty. In fact, cities such as Kampala (Uganda) and Lilongwe (Malawi) have the highest 
urban poverty levels in Africa, with 60% and 80% respectively of their populations classified as being 
urban poor (United Nations Centre for Human Settlements Habitat (UNCHSH), 2001). 
 
The Nigerian population is estimated to contribute 212 million people to the world’s urban population 
between the years 2014 and 2050 (DESAPDUN, 2014).In Nigeria, urban poverty and food insecurity 
are fast becoming major socio-economic problems in urban areas (Ubokudom, Nsikan & 
Uwemedimo, 2017), and this is afflicting mostly poor urban dwellers, especially those with weak 
livelihood strategies (Sunday, Ogaboh, Ekwuore & Azalahu, 2009; Ubokudom, Nsikan & 
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Uwemedimo, 2017). Historically, food insecurity at various scales has increased in Nigeria as 
agriculture was gradually neglected in favour of comparatively more investments in the commercial 
oil sector (Dada, 2011). It is therefore, not surprising that 79% of urban households in Nigeria are 
without food security (Orewa & Iyangbe, 2010). According to the Global Hunger Index (GHI), 
Nigeria was ranked number 41 in 2000 amongst 119 countries in terms of the prevalence of 
malnutrition and rising food prices (GHI, 2012). The GHI is an indication of the commonness of food 
insecurity in any country. It is also an indication of the extreme suffering to which millions of poor 
people are subjected to (GHI, 2012). The provision of adequate food supplies at a reasonable cost 
represents a great challenge, especially in the light of ongoing decline in per capita food supply, while 
the proportion of undernourished people living in urban areas is increasing. In Central Nigeria, where 
the city of Jos is located, poverty levels have increased consistently, from 50.8% in 1985 to 67.0% in 
2004 (NBS, 2006). 
 
One way to address poverty levels and under-nutrition in some of the poor communities located in 
developing regions involves small-scale fish farming as part of a diversified livelihood strategy. As 
indicated by Kawarazuka and Béné (2011), compared to other food sources, fish offer advantages as 
they may be more affordable, more available and consumed for preference in various regions of the 
developing world. Available evidence shows that most research associated with fish farming in 
Nigeria has focused on private commercial fishing, as well as the role played by small-scale fish 
farming, towards sustaining livelihoods in rural areas. For instance, James and Tunde (2011) have 
reported on the increase of peri-urban aquaculture in Nigeria, and have documented the national 
experience, along with critical processes and technological innovations responsible for sustained 
growth in this sector. Indeed, given increased national demand for fish in Nigeria and inadequate 
supplies, the role of technological innovations necessary for increased fish production is widely 
recognized (Ewuola & Ajibefun, 2000; Olagunju, Adesiyan & Ezekiel, 2007;Gomna & Rana, 2007; 
Ofuoku, Olele & Emah, 2008; James & Tunde, 2011;Nozomi & Christophe, 2010).When it comes to 
fishing communities, many Nigerian studies have concentrated on their role and activities in 
predominantly rural areas with largely subsistence economies and associated vulnerabilities (Victor & 
Stella, 2009; Christophe & Richard, 2011;Ibidun & Tosan, 2015; Ebhuoma & Simatele, 2017). The 
operations and activities of such fishing communities are not similar to those involved in fish farming 
as conceptualized in this chapter. Fishing at community level simply means wild fishing from 
freshwater and marine ecosystems, without any systematic effort towards increased production and 
personal incomes. For instance, Adelekan and Fregene (2015) have studied how the livelihoods of 
fishing communities living near coastal waters are susceptible and impacted by flooding incidences, 
and the need for policy-driven interventions that can enhance their current and future adaptation 
strategies against adverse environmental and erratic climatic factors. 
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On the other hand, there is limited literature on the socio-economic contribution of small-scale fish 
farming and attendant fishing practices which are aqua-culturally based, thus aiming towards 
increased productivity and profitability in some of the urban areas in Nigeria. Such activities are 
undertaken by local farmers who are either operating alone on a non-formal basis, or formally, as 
members of local agricultural cooperatives. More research in this study area is highly warranted, as it 
would help to identify factors that are constraining increased farming productivity and personal 
incomes, as well as the kinds of policy interventions that are required to stimulate such farming so 
that urban poverty and food insecurity are reduced. In responding to this research gap, the role of 
small-scale fish farming as a livelihood strategy by urban farmers in the city of Jos has been 
investigated in this chapter. Addressing this main aim was undertaken by means of formulating the 
following research objectives see chapter 1 (section 1.3). In order to gauge the order of severity and 
intensity of these problems, some measure of ranking was calculated based on analyses of the 
feedback obtained from respondents. In giving a theoretical contextualization for urban fish farming 
in Africa, a brief literature study is provided, and thereafter, a description of the study area, research 
design, and methods is provided. Then, the results of the study are presented and discussed before 
conclusions and recommendations are given. 
3.1. Literature review 
This literature review starts with a broad overview of urban agriculture before examining several 
aspects of fish production such as food security, income, and employment, with special reference to 
African countries, including Nigeria. Although urban agriculture can serve as a viable livelihood 
strategy to reduce food insecurity and poverty amongst urban residents(Cofie & Drechsel, 2007; 
Kwambisi & Fraser, 2011; FAO, 2012; Hadebe& Mpofu, 2013).Over the last few decades, socio-
economic importance of urban agriculture has been recognized by both governments and non-
governmental organizations (International Development Research Centre (IDRC),2007). Urban 
agriculture is comprised of “mostly crop and livestock rearing on private, leased, or rented land in 
urban areas, in backyards, on vacant public lands, and in semi-public areas” (Jongwe, 2014 p 5). Such 
agriculture supplies food to households during periods of shortage and uncertainty (Rogerson, 2003; 
Bush, 2010; Zezza & Tasciotti, 2010), and is an income-generating activity amongst urban farmers, 
who, in selling their surplus products, are able to supplement their household income (Mougeot, 2005; 
Cohen & Garrett, 2010). Urban farming also serves as a source of nutritious food which can improve 
the health status of city dwellers (Zezza & Tasciotti, 2010). The socio-economic role that urban 
agriculture plays in urban settlements should not be under-estimated. In Nairobi (Kenya), it is 
estimated that more than 650 hectares of land is devoted to urban agricultural practices, and 
approximately 300,000 households depend on urban agriculture for their income, food, and 
employment (World Bank, 2013). 
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3.2 Fish production: employment levels, food security, and incomes 
Recent studies by the (World Bank,2012; 2013) have showed that 25.4 million people are employed 
in the fish farming sector in Africa. Relatively few (7.8 million people) are employed in the actual 
fishing process, whereas the large majority (17.6 million) are employed in the processing, marketing, 
distribution, and supply industries associated with fishing (World Bank,2012).Most of those employed 
in the actual fishing process (7.4 million of the 7.8 million) are small-scale fish farmers, while only 
0.4 million are large-scale farmers(World Bank, 2012). In Tanzania, 10,802 people are employed in 
the fish farming sector, while in Egypt, the number is 586,123(FAO, 2014). The estimated number of 
farmers employed in the fish farming sector in Uganda is about 1.2 million people (International Fund 
for Agricultural Development (IFAD), (2008). In Benin-City, Nigeria, 214,202 people are employed 
in fish farming (FAO, 2014). 
The practice of fish farming in urban areas has played a vital role in contributing to food supply, and 
the livelihood of urban dwellers (Keizire, 2006; IFAD, 2008 ). According to the FAO (2003), fish is 
known to be the best source of animal protein, is rich in amino acids, and low in cholesterol. 
Moreover, fish farming is a vital means for the supply of nutrients such as calcium, iron, iodine, and 
vitamins (FAO, 2005). In fact, fish products account for 20% of theproteinconsumedinAfrica,30% in 
Asia, and 10%inLatinAmerica and the Caribbean (Prein & Ahmed, 2000). Fish farming is also 
regarded as an important source of food to more than 400 million Africans, and contributes essential 
micronutrients, proteins, and minerals to their meals (Chuenpagdee, Degnbol, Bavinck & Jentoft, 
2005; World Fish Centre, (WFC), 2009; Ssebisubi, 2011; FAO, 2012; FAO, 2014). Fish constitutes 
40% of the animal protein consumed in Nigeria (Adeolu & Erie, 2010). The Federal Department of 
Fisheries (FDF), (2008) has noted that Nigeria produced just over 800,000 metric tons of fish. Yet 
600,000 metric tons of fish must be imported annually to supply the large demand for protein in this 
country (FDF, 2008). These statistics show that fish products in Nigeria have not been sufficient to 
satisfy domestic demand for animal protein, thus bearing testimony to the fact that fish production has 
not been given the attention it deserves by the government (Arene, 2002; Béné, 2003). 
Aqua-cultural fish production serves as a means of generating revenue from production and related 
processing and marketing activities (Béné, 2003; FAO, 2005). By 2002, developing nations earned 
more foreign exchange from exports of fish products than sugar, rice, and coffee combined (World 
Bank, 2005). For instance, fish production serves as a significant sector of Uganda’s economy. The 
exports of fish from Uganda increased from 1664tonsin1990toabout24,965tonsin2008. 
Thisgeneratedrevenueofabout124.4 million USD, or 7.2% of Uganda’s total exports (Ministry of 
Agriculture, Animal Industry and Fisheries (MAAIF), 2016). Fish production also occupies an 
important position in the Nigerian agricultural sector; its contribution to the agricultural gross 
domestic product (GDP) was approximately 1.3% in 2010 (Oyinbo & Mohammed, 2015). 
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3.3 Study area and methodology 
Jos, the capital city of Plateau State in Nigeria, has a population of 736,016 people (National 
Population Commission (NPC), 2012), and covers an area of 249.9 km2. It lies at an altitude of around 
1290 meters above sea level (Vivan, Adesikuteb, Danjuma & Adulrahaman, 2015). The climate is 
influenced by height above sea level and spatial position across the seasonal migration belt of the 
Inter-Tropical Discontinuity (ITD). Jos falls within the wet and dry climatic type classified by Köppen 
(1923) as a Tropical Rainy (AW) climate. Mean annual rainfall is 1260 mm, and peaks between July 
and August; meanwhile, the mean annual temperature is about 22◦C (Alfred, 2012).Jos owes its origin 
to the introduction of tin mining and the convergence of railway lines that connect with several cities, 
thus integrating this urban settlement with regional economic networks (Adzandeh, Akintunde, & 
Akintunde, 2015). The urban area of Jos has undergone a remarkable transformation as a result of the 
local tin mining industry, which flourished for several decades. However, the decline and subsequent 
collapse of the tin industry in the 1960s led to the widespread acceptance and practice of urban 
farming as an alternative source of livelihood (Omomoh &Adeofun, 2005). 
Amongst the various types of urban farming in Jos designed to cope with the negative socio-economic 
impacts from the collapsed tin mining industry and other economic problems, 
thisresearchhasfocusedspecificallyonthesmallscaleurbanfishfarmersinthisarea. The fish farming 
species involved include African catfish such as Clarias gariepinus and C. nigrodigitatus, as well as 
the clariid catfish, known as Heterobranchus bidorsalis, all of which thrive in freshwater (Adewolu & 
Akintola, 2005; Adewumi & Olaleye, 2011; Akinyemi, Adejola, Obasa & Ezeri, 2011). Almost 81% 
of small scale fish farmers in Jos are growing and rearing the Clarius gariepinus species rather than 
other species such as Clarias nigro-digitatus and Heterobranchus bidorsalis produced by 19% of 
farmers. The Third National Fadama project (a World Bank assisted project) in Jos is comprised of a 
total of 125 farmers, of which 40% were randomly selected to obtain a sample size of 50 respondents 
for the current research. 
A mixed method approach was used to address our research aims and related objectives. Within this 
research design, quantitative and qualitative data are collected and analyzed within a single research 
study, thus providing deeper insights and new knowledge about the phenomena being investigated 
(Williams, 2007). In the research reported in this chapter, questionnaires with both close-ended and 
open-ended questions were used to collect both numerical or quantitative data, as well as qualitative 
data from the selected fish farmers. The questionnaire-administered interviews were undertaken from 
October 2015 to February 2016. These interviews were conducted only after prior informed consent 
was obtained from the responding farmers. Close-ended questions were mainly numerical and focused 
on the demographical attributes of respondents, employment patterns, and incomes. Furthermore, 
other numerical data on the various aspects of farming practices such as operational problems and 
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environmental impacts were presented in a Likert scale to assess trends or degrees of severity and 
intensity. All data collected in this manner were then subsequently analyzed statistically to yield the 
percentage of responses, thereby yielding the research results. Furthermore, quantitative data obtained 
by means of the Global Positioning System (GPS) was used to characterize the spatial distribution of 
fish farms in Jos. This quantitative exercise produced a map showing the position of fish farms in 
relation to arterial routes in the study area. Respondents that were selected for this study serves as the 
source of GPS data. On the other hand, qualitative data were collected from 2 respondents by means 
of addressing open-ended questions during semi-structured interviews. In such interviews, different 
narratives from respondents were transcribed into the questionnaires to help understand the socio-
economic contributions and ramifications of fish farming towards livelihoods, as well as their 
perceptions of problems besetting their operational successes. These qualitative data were then 
subjected to content analyses whereby the main ideas, salient points, and meanings were identified 
and summarized as part of the results. 
3.4. Results and discussion 
3.4.1. Spatial distribution of fish farms 
As shown in Figure 3.1, fish farms are scattered across the study area located in Jos. However, the 
location of at least 18 of these (50) farms is situated close to main roads, and this spatial pattern may 
be related to the ease of transporting produce to nearby markets, thus affording farmers the 
opportunity to sell their produce directly to buyers. These spatial patterns also imply that members of 
the public passing along these routes can access these farms to buy fish without much hindrance. 
Furthermore, some of these fish farms, besides proximity to road networks, are located nearer to 
previous tin mining ponds, which are sometimes exploited for water supplies during the dry seasons.  
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Figure 3.1: Spatial distribution of fish farms along main roads. 
3.4.2. Socio-economic characteristics of fish farmers 
Most (62%) of the respondents in Jos were male (Table 3.1). This is in line with results obtained by 
Ogunlade (2007) in Osun State (Nigeria), where it was found that urban fish farming is predominantly 
a male-dominated activity. Forty percent (40%) of the respondents were in the 41–50 years age 
category, and 54% of them have acquired tertiary educational qualifications. This indicates that small-
scale fish farmers in Jos are literate and have received basic education (Table 3.1). Sixty percent 
(60%) of the respondents had five years of fish farming experience, which may not be enough to gain 
the necessary skill set required for increased production levels. According to Aphunu and Nwabeze 
(2012), experience played an important role in understanding fish farming in the Delta State (Nigeria). 
In an interview with one respondent on the 10th, January 2016, the following points were made: 
“If I had better knowledge of this fish farming business two years ago, I 
would not have lost my first stock of 4,000 fingerlings”. 
From this statement, it can be deduced that personal experiences are very critical to successful fish 
farming and for minimizing losses. Fifty-two percent (52%) of respondents were part-time farmers. 
All respondents in the current study reported a monthly income of above ₦20,000 (55.60 USD), 
earned directly from fish farming (Table 3.1). Such an activity is not only affording these farmers a 
45 
 
source of income, but also provides a source of protein to urban residents who buy the produce. 
Furthermore, the incomes were above the national minimum wage of ₦18,000 (50.00 USD) which 
was approved by the National Salary, Wages Commission (NSWC), (2016), thus confirming the 
income-generation potential of small-scale fish farming, as mentioned in other studies (Sanusi& 
Danasabe, 2015). 
 
Table 3.1: The socio-economic characteristics of urban fish farmers in Jos. 
Variables Number of Respondents Percentage of Responses  
Gender of respondents   
Male 31 62 
Female 19 38 
Age of farmers   
≤30 years 6 12 
31 to 40 years 12 24 
41 to 50 years 20 40 
≥51 years 12 24 
Educational level of respondents   
No formal education (and primary 
education) 
7 14 
Secondary education 16 32 
Tertiary education 27 54 
Experience of respondents    
≤5years 30 60 
6 to 10 years 15 30 
≥11 years 5 10 
Occupation of respondents   
Full time 24 48 
Part time 26 52 
Income from fish farming activities    
(₦)20,000 (55.60 USD) and above 50 100 
 
3.4.3 Fish farming practices and associated characteristics 
Sixty eight percent (68%) of respondents practiced fish production on family-owned land (Table 3.2). 
However, relatively few respondents use either their own land (28%) or rented land (4%). Apart from 
these trends, 82% of respondents also practice fish farming at other locations. Most (68%) of the 
respondents work on their farms for about seven days per week (Table 3.2). These findings clearly 
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demonstrate the commitment of the respondents to small-scale fish farming, and how important is this 
activity to their livelihoods. Those respondents with more than 500 fish per pond constituted 68% of 
the total, whereas those with 301 to 400 fish amounted to 8%. Regarding the number of fish ponds on 
individual farms, the majority (68%) of respondents had 6–10 ponds. Different types of ponds utilized 
by fish farmers are shown in Figures 3.2, 3.3 and 3.4. Most (70%) of the respondents practiced fish 
production in concrete ponds (built vertically up from the ground with cement blocks), as shown in 
Figure 3.3. Furthermore, the average mass of fish sold by 90% of the respondents was 2 kg or less per 
buyer (Table 3.2). Large masses of fish were seldom (4–6%) sold to individual buyers. 
 
 
                    Figure: 3.2: Earthen pond.              Figure 3. 3: Concrete pond. 
 
                                            Figure 3.4: Concrete stone ponds. 
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Table 3.2: Fish farming practices and characteristics in Jos. 
Variables Number of Respondents  Percentage of Responses 
Land tenure   
Family-owned land 34 68 
Own land 14 28 
Rented land 2 4 
Location of fish farms   
Practiced fish farming at home 9 18 
Practiced fish farming at other locations 41 82 
Number of days attending to fish farms   
5 to 6 days per week 16 32 
7 days per week 34 68 
Number of fish ponds on the farm    
1 to 5 ponds 14 28 
6 to 10 ponds 34 68 
≥11 ponds 2 4 
Number of fish per pond   
≤300 fish 7 14 
301 to 400 4 8 
401 to 500 fish  5 10 
>500 fish 34 68 
Type of pond   
Concrete pond 35 70 
Concrete stone pond 12 24 
Earthen pond 3 6 
Marketed weight of fish   
≤2 kg 45 90 
2 to 3 kg 2 4 
4 to 5 kg 3 6 
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3.4.4 Employment opportunities generated through fish farming 
It was found that most (75%) of the respondents employed 3–4 workers, while a smaller proportion 
(25%) of them employed 1–2. While 43.8% of respondents had full-time workers, nearly 56% 
employed their work force on a part-time basis (Table 3.3). Seventy-five percent (75%) of the 
respondents pay over ₦15,001 (41.67 USD) in salaries to their employees per month (Table 3.3). 
Even though these salaries are lower than the national approved minimum wage of ₦18,000 (50.00 
USD) per month (NSIWC, 2016), in an environment of urban poverty, this is better than nothing.  
 
Table 3.3: Employment generated through fish farming in Jos. 
Number of Employees per respondent 1–2 Workers 25.0% 
 3–4 workers 75.0% 
Type of employment  Part-time 56.2% 
  Full-time 43.8% 
Salaries of employees per month ≤₦15,000 (41.70 USD) 25.0% 
 >₦15,001 (41.70 USD) 75.0% 
 
3.4.5. Farmers perceptions on the socio-economic contributions of urban fish farming 
The different perceptions regarding the socio-economic contributions of urban fish farming towards 
the improvement of social and economic conditions in Jos are portrayed in Figure 3.5. All respondents 
strongly agreed that fish farming is serving as a source of income to them, while most (98%) 
mentioned that this activity is providing food for the urban population. In addition, 96% of 
respondents expressed strong views that fish serves as a good source of nutrition for people. 
Moreover, many of them (90%) strongly agreed that urban fish farming is contributing positively 
towards local economic growth in the Jos metropolis. Finally, 86% of the respondents strongly 
asserted that fish production is helping to ameliorate poverty levels amongst the urban poor (Figure 
3.5). This assertion is supported by some pertinent remarks made by one of the respondents during an 
interview held on 20th, November 2015: 
“Fish farming has really helped me and my family to survive the five 
months without salary. Although the income is not much, I was able to 
solve my family’s financial needs from the profit I obtained”. 
Another positive testimony from a respondent (3rd, December 2015) that lends credence to the 
importance of urban fish farming as a source of livelihood, especially during difficult economic times, 
is summarized below:  
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“I have been working on this farm for the past two years and for four 
months I had no problems with my employer. I used the money I earned 
here to address my family needs. My employer even provided me with a 
dwelling unit, as you can see; and at least I am surviving most of my 
challenges here”. 
These findings support the results that have been mentioned in other research (Rena, 2005; Ugwumba 
& Nnabuife, 2008; FAO, 2012), that fish farming is a vital source of livelihood to many people in 
developing countries, as it provides local employment, a source of nutrition, and an income to urban 
farmers. 
 
Figure 3.5: Farmers’ perceptions concerning the contribution of urban fish farming in 
Jos towards improving economic and social conditions (Percent of responses - %). 
3.4.6 Perceptions of the most important problems that constrain fish farming 
In Figure 3.6, the most important problems that constrain fish farming based on feedback from 
respondents in Jos are indicated. Most of the respondents (98%) expressed the view that there is a 
serious problem in terms of the availability of water for fish production (Figure 3.6). This problem 
was ranked number 1 in terms of its degree of intensity amongst respondents. Indeed, most streams 
and ponds around the study area dry up, notably during the January-April period, which is the dry 
season. Inevitably, as a mitigation step, farmers augment their ponds with tap water (chlorinated 
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water) from regional water boards or suppliers. In the worst of circumstances, water from the 
remaining tin mining ponds in the study area is used. Similar production constraints associated with 
poor water supplies have been mentioned in Niger State (Sanusi & Danasabe, 2015). Another major 
(98%) hindrance militating against effective fish farming in Jos is the high production costs, which 
were ranked number 2 in terms of severity. Farmers spend on average about ₦42,235 (117.32 USD) 
on feeds, ₦32,990 (91.64 USD) on fingerlings, and ₦22,449 (62.36 USD) on medication annually; 
meanwhile, ₦8,716 (24.21 USD) is consumed by miscellaneous expenses. During the interviews in 
this survey, one of the respondents had this to say on the20th, January 2015:  
“Animal fish feeds alone take 40% to 60% of the total cost of 
production. I realized (that) from the last stock I sold”.  
 
In different studies (Mwangi, 2008; Miller, 2009; Rahaman, Bera & Ananth, 2013), it has been 
confirmed that animal feed costs a lot of money. Similarly, 90% of respondents experienced serious 
challenge to sell their produce. Also, almost all (90%) respondents expressed serious concerns around 
the lack of adequate preservation facilities (ranked number 3). This problem involves inadequate 
storage of their produce, which inevitably affects the shelf-life of their stock. In trying to circumvent 
this challenge, most fish farmers in the Jos study area use the traditional smoking method for 
preserving fish on their farms. As reported by Rahaman, Bera and Ananth, (2013) in a West Bengal 
study, without proper preservation methods, high perishability of stored fish becomes an important 
constraining problem towards increased productivity. Apart from the lack of preservation facilities, 
76% of respondents experienced serious problems in accessing credit facilities from local financial 
banks (Figure 3.6). Also, this problem was ranked number 3 in terms of severity. In the absence of the 
required loans, small scale fish farmers are not able to cater for their various business needs for 
optimal production and even expansion possibilities. Similarly, small-scale fish farmers in West 
Bengal encountered the same difficulties in obtaining funds from government and financial 
institutions for the purpose of expanding their farming businesses (Rahaman, Bera & Ananth, 2013). 
 
Furthermore, most (74%) of the fish farmers in Jos who were included in this study lamented the lack 
of supportive government policies for enabling fish farming in the region, let alone subsidizing their 
production costs. However, the severity of this problem was less intense, as it was ranked number 4 
based on the analyses of feedback from respondents. This situation is similar to the findings expressed 
by Mwangi (2008) as well as Shitote, Wakhungu and China (2011), who stated that there are no 
supportive government policies for sustaining fish farming in Kenya. The lack of capacity building 
and training opportunities for small scale fish production was regarded as a very serious problem by 
70% of respondents in Jos (Figure 3.6). This implies that these farmers are not adequately informed 
and enabled vis-a-vis the more recent, effective, and efficient modern methods for successful fish 
farming, thus disadvantaging them from reaching increased productivity levels. Nonetheless, this 
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problem was the least severe, as it occupied the fifth rank in terms of the order of importance. 
Previous research findings in Kenya and Tanzania (Ngugi, Bowman & Omolo, 2007; Wetengere, 
2009; Shitote, Wakhungu & China, 2011) also indicated that inadequate training programs, ineffective 
extension services, and inefficiency in disseminating technological knowledge to fish farmers are 
retarding the development of fish-related industries in these developing nations.  
 
 
Figure 3.6: Perceptions of the most important problems faced by urban fish farmers in Jos 
(Percent of responses - %). 
3.4.7 Farmers perceptions of the environmental impacts of fish production 
The results based on farmer’s perceptions about the environmental impacts of fish production are 
summarized in Figure 3.7. According to the perceptions and viewpoints of all respondents in this 
study, fish production processes exert a negative impact on receiving water resources. Ninety percent 
(90%) of respondents blamed their fish farming practices for local environmental pollution, as waste 
waters are released into the environment without any mitigating controls. Other negative 
environmental impacts of fish farming entailed pollution of groundwater (86%), soil (84%), and a 
decline in the aesthetic quality or natural beauty (68%) of the surrounding environment. In many 
countries, fish farming has been associated with such negative environmental impacts and even 
undesirable nutrient enrichment, which may lead to accelerated eutrophication of receiving water 
bodies (Scottish Fisheries Research Services (SFRS), 2003). 
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Figure 3.7: Respondents’ perceptions on the most important environmental impacts of 
urban fish production in Jos (percent of responses - %). 
3.5 Conclusions and recommendations 
The main research aim of this chapter was to examine the role of small-scale fish farming as a 
livelihood strategy amongst urban farmers in the city of Jos in Nigeria. Like other towns and cities in 
sub-Saharan Africa, Jos is experiencing accelerated migration of people from rural areas, growing 
unemployment levels, and, because of high poverty levels and lack of personal incomes, residents are 
particularly vulnerable to urban deprivation, including food insecurity. However, urban agriculture 
can make a positive contribution towards improving livelihood sources, thereby reducing the intensity 
of these vulnerabilities. Apart from characterizing the demographic profile of selected urban fish 
farmers in Jos, the results of this study have confirmed that small scale fish farming is an important 
livelihood strategy towards poverty alleviation and increased food security. Given the high number 
(7) of working days set aside by respondents (68%) for their farming activities, and the numbers (6–8) 
of fish ponds per individual farmer (68%), it is clear that this type of farming is playing an important 
role in improving local social and economic conditions and well-being amongst participants of the 
Third National Fadama project. These farming practices are providing much needed formal and part 
time employment opportunities, alternative sources of income, and food supply, thus contributing 
positively towards poverty alleviation. Nevertheless, to transform the current small-scale fish farming 
practices into a path of sustainable productivity and positive outcomes, there is an urgent need for 
government interventions that can empower and enable participants with resources and skills. Many 
respondents in this study have highlighted the high costs of production which are affecting their 
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effectiveness and efficiency in a negative manner. To help circumvent these problems, these farmers 
need to be enabled through training interventions that emphasize business and financial planning 
skills, so that they can make informed decisions. Also, the need for extension services to these farmers 
cannot be over emphasized. Most crucially, given the lack of access to reliable supplies of clean or 
potable water, credit facilities, as well as adequate storage facilities, governments and other 
stakeholders should prioritize the improvement of local infrastructure, thus helping these farmers to 
avoid unnecessary food losses in their production value chain. To be successful, these interventions 
must be integrated into the local development planning to ensure that land is provided for small-scale 
fish farming, while also taking measures to address the negative environmental impacts of such 
activities through proper mitigation plans. 
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This chapter is based on3 
CHAPTER FOUR 
IMPROVING FOOD SECURITY, EMPLOYMENT AND INCOME THROUGH POTATO 
FARMING IN THE URBAN AREA OF JOS, NIGERIA 
Abstract 
The growth of cities in developing nations often comes with high levels of unemployment, food 
insecurity and increased poverty. Hence, this study aimed to assess the contribution of potato farming 
activities by urban dwellers towards the alleviation of these socio-economic problems in Jos. The 
study used mixed methods to collect data from 71 respondents which were analysed quantitatively 
and qualitatively. Results showed that women seemed to dominate the potato production within the 
city of Jos. Furthermore, participating farmers exhibited a high level of education, with good level of 
experience in potato production. Results have confirmed that potato farming in the city of Jos is an 
important strategy to provide employment opportunities, income and food security for the growing 
population. However, the respondents identified the lack of capacity building, access to credit 
facilities, limited availability of irrigation water during the dry season and costly farm inputs and farm 
equipment as major constraints in the production of potato. According to most respondents, potato 
production affects the ecological balance of the city environment. It is therefore recommended that 
agricultural extension workers should develop the capacities of farmers on modern potato farming 
practices. In addition, farmers should also form a farmer cooperative to enable them to access credit 
facilities from lending institutions.  
Key words: Food security, potato farming, potato production, capacity building, barriers and 
problems.  
3. Wuyep Solomon Zitta, Isaac Tebogo Rampedi and Ifegbesan Peter Ayodeji. (2018). Improving 
Food Security, Employment and Income Through Potato Farming in the Urban Area of Jos, Nigeria. 
Journal of Agriculture and Rural Development in the Tropics and Subtropics (Under review). 
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4.0 Introduction 
It is widely recognised that developing nations have the world's highest rates of poverty in urban areas 
(de Zeeuw& Dubbeling, 2009; FAO, 2007a; United Nations Human Settlements Programme 
(UNHSP), 2006). It is projected that one in every five persons in developing countries is afflicted by 
hunger, with a growing proportion of these people living in urban areas (Mougeot, 2005; Okosun, 
Siwar, Samad & Nor, 2012; Urban Agriculture Magazine, 2000). The urban poverty trend is 
exacerbated by the rural-to-urban migration process which transfer poverty into towns and cities, and 
the situation is worsened by inadequate employment (de Zeeuw& Dubbeling, 2009). There has been a 
significant increase in poverty among city dwellers relative to rural inhabitants (Martin, Shaohua & 
Prem, 2007; World Bank, 2007). Moreover, the percentage of urban poor in sub Saharan Africa is 
expected to increase from 30% in 2000 to 50% by 2035 (United Nations Centre for Human 
Settlements Habitats (UNCHSH), 2001). Poverty is usually associated with food insecurity, especially 
amongst the urban poor (Mougeot, 2005; de Zeeuw& Dubbeling, 2009). In the last two decades, 
Nigeria, like other sub-Saharan African countries, has witnessed rapid urban population growth rates 
with a concomitant rise in hunger and malnutrition. One strategy that has been adopted to help 
alleviate the intensity of urban poverty as well as hunger and malnutrition is small-scale urban 
farming.  
 
Potato (Solanum tuberosum L.) was introduced in Nigeria during the 1920s by Europeans who were 
involved in missionary activities and tin mining on the Jos Plateau. This crop was cultivated in small 
garden plots around the city until the Second World War in 1939 when the colonial administration 
encouraged large scale potato cultivation to help feed service men in West Africa (Ifenkwe & 
Nwokocha, 1987; FAO, 2008).  Potato is an important staple food in the city of Jos (Wuyep, 2012). In 
Nigeria, potato is by far the most fruitful and efficient tuber crop in terms of tuber yields and its 
growing cycle of approximately 60-90 days than most tuber crops in the tropics (National Root Crop 
Research Institute (NRCRI), 2005; Zemba, Wuyep, Adebayo & Jahknwa,2013). Kudi, Apoko and 
Yada, (2008) maintained that potato gives the highest yield per unit area among root and tuber crops 
in Nigeria. In Africa, Nigeria is the fourth largest producer of potato with a production yield of about 
843,000 tonnes per year (Ugonna, Jolaoso & Onwualu, 2013). The potato crop is efficient in 
converting water, labour land and capital into a highly nutritious food source (Zemba, Wuyep, 
Adebayo & Jahknwa, 2013). Due to the ease in potato production and its high energy content, it has 
become a significant component of urban agriculture which serves as a source of reduction in food 
insecurity and employment to many people (Hoffler & Ochieng, 2008). 
 
The Jos Plateau State in Nigeria is situated at high altitude and has a relatively low temperature profile 
favourable for agricultural production. Jos Plateau State has produced 92% of the potato grown in 
Nigeria in 2011 (FAO, 2012; NRCRI, 2012). Urban farmers in Jos grow potato as one of their major 
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sources of income and employment. Such agricultural activity is thought to be extremely important 
for enhancing food security, given the accelerated human population growth in urban areas such as 
Jos, where increased urbanisation is occurring without attendant availability of non-farm jobs. This is 
in line with findings of the United Nations Conference on Trade and Development (UNCTAD) which 
showed that non-farm productivity in developing nations dropped to about 9% from 1983 to 2003 
(UNCTAD, 2006). However, comparatively little study has been carried out on the relationship 
between potato production in Jos and the role it plays in supporting livelihoods. Consequently, this 
chapter has evaluated the contribution of urban potato farming towards food security, income and 
employment opportunities in Jos. 
 
4.1 Literature review; Potato production; food security, income and employment 
Potato is the world’s number one non-grain food (Rykaczewska, 2013), and the third most important 
food crop worldwide in terms of consumption after rice and wheat (Birch et al., 2012; Hancock et al., 
2014), with over half of all production occurs in developing countries (Devaux et al., 2014). 
Approximately 400 million tons produced globally every year, leading to socio-economic 
improvement (Halterman, Guenthner, Collinge, Butler & Douches, 2016). 
 
Potato production has improved household food security and nutritional quality of farmers who 
participated directly and indirectly through different types of activities (Azimuddin, Alam & Baset, 
2009; Hirpa et al., 2010; Birch et al., 2012; Chindi, Shunka, Giorgis & Seid, 2017). Potato provides 
significant amounts of nutritional value for small-scale farmers such as vitamins, protein, macro-and 
micronutrients, polyphenols and tocopherols to the human diet (Brown, 2005). The vitamin C content 
of potato is about 20 mg/100g of tuber fresh weight. In Tanzania, potato is becoming an important 
food crop (Kelly, 2006), and the fastest growing staple food crop in Ethiopia, hence, reduce food 
insecurity (Beliyu & Tederose, 2014; Berhanu &Beliyu, 2015). 
 
Potato production plays an increasing role in the livelihood of people in Eastern Africa as a cash crop 
(Lung’aho et al., 2007). Furthermore, Chindi, Shunka, Giorgis and Seid, (2017) noted that several 
farmers have increased their income from the sale of potato, this has helped to improve living 
standards of Ethiopians. They further started that as income of farmers increases, their ability to 
deposit money in their saving accounts increases thus, serves as a source of income (Beliyu & 
Tederose, 2014; Berhanu &Beliyu, 2015). In Ethiopia, Chindi, Shunka, Giorgis and Seid (2017) 
reported that potato farmers gain an average income values of US$5022–6568 from sale of their 
produce. Kudi, Apoko and Yada (2008) maintain that potato gives the highest yield per unit area 
among roots and tuber crops in Nigeria. Hence concluded that potato brings more income to farmers 
than other roots and tuber crops. 
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Potato plays a major role in reducing the level of unemployment thus, contributes to poverty 
alleviation of the poor as reported by (Lutaladio & Castaidi, 2009; Muthoni, Shimelis & Melis, 2013). 
More than 3.3 million smallholders are engaged in potato production, hence, serves as a source of 
employment to the poor in Ethiopia (Chindi, Shunka, Giorgis & Seid, 2017).  
4.2 Materials and methods  
4.2.1 Study area 
Jos is the capital city of Plateau State and has a population of 736,016 people (NPC, 2012). The city 
covers an area of 249.9 km² (Figure4.1) and has an altitude of around 1,290 meters above sea level 
(Lekwat, Yakubu, Kwesaba & Sahabo, 2015). The climate of the area is depended on the location in 
relation to the seasonal migration of the Inter-Tropical Discontinuity (ITD) and altitude. Jos falls 
within the dry and wet type of climate and is classified as Tropical Rainy (AW) climate by Köppen 
(1923). Jos has a mean annual rainfall of 1,260 mm, with its highest between July and August and a 
mean annual temperature of about 22°C (Alfred, 2012). The city of Jos owes its origin to the 
introduction of tin mining in Jos Plateau. Railway lines linked several cities which connected Jos to 
other parts of Nigeria and neighbouring countries (Adzandeh, Akintunde & Akintunde, 2015). The 
Jos urban area underwent notable change because of the tin mining industry which spanned several 
decades. The deterioration and subsequent breakdown of the tin mining industry in the 1960s led to 
the acceptance and adoption of urban agriculture as a source of generating income, employment and 
reduction of food insecurity (Omomoh & Adeofun, 2005). 
 
4.2.2Data collection and analysis 
Primary data for this study were generated from potato farmers in Jos between12th December to 
January 15th,2016). Forty percent (40%) of the 177 registered farmers with the Third National 
Fadama, a development project supported by the World Bank, were randomly selected to obtain a 
sample size of 71 respondents. Structured questionnaires and interviews were used to collect primary 
data from individuals for this study. Percentages, frequency counts and mean scores were used to 
analyse the data while objective 5 and 6 was achieved using a 5-point Likert type scale. Qualitative 
data were collected from 2 respondents which were transcripted to address the research objectives 
while the Global Positioning System (GPS) was used to map the spatial distribution of urban potato 
farms. Respondents selected for this study through random sampling serves as the source of the GPS 
data. 
4.3   Results and discussion 
4.3.1 Spatial distribution of potato farms 
The spatial distribution of potato farms (Figure 4.1) has shown that majority (52) of the 71 farms were 
in the southern part of Jos. By contrast, the northern parts of the city are predominantly not occupied 
by any potato farming meanwhile a few farms were found towards the west. This might be because of 
the availability of land due to the sparsely population density of the area and the availability of water 
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from the mining ponds which serves as a source of irrigation water during the dry season (September-
March). 
 
 
Figure 4.1: Distribution of potato farms in Jos. 
  
4.3.2 Socio-economic and characteristics of urban potato farmers 
About 58% of the potato farmers were women. Results obtained have confirmed that women were the 
dominant actors in potato production. This may be due to the grant given to them by the Third 
Fadama Project (TFP) to “sustainably increase the incomes of the poor which would help reduce 
poverty, increase food security and contribute to the achievement of a key millennium development 
goal” (Bature, Sanni & Adebayo, 2013, p.6). This finding is in contrast with the Mbeya region of 
Tanzania and Mangu in Plateau State that male farmers dominated the potato farming sector 
(Kabungo, 2008; Onuk, Ogara, Yahaya & Nannim, 2010). Around 35% of the respondents were 
between 31-40 years in terms of age, 35% were between 41-50 years, 18% were between 51-60 years 
while 7% of respondent were above 60 years of age. Approximately 41% of the respondents were 
educated to secondary level of education while 31% had a tertiary level of education. Furthermore, 
28% had no formal education or were educated to primary level of education. The findings suggested 
that most of the farmers are educated and are therefore amenable to transformation and innovation. 
An educated person may embrace change, especially if adequate training is provided. On the other 
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hand, illiteracy poses a serious threat when it comes to eradicating poverty. Several studies have 
found that education plays a significant role in farmers’ ability to adopt and to improve on new 
technologies, decision making as well as their ability to assess and manage risks (Murtala, Haruna, 
Abdurahman & Gwaram, 2004; Jwanya, Dawang, Zarmai & Mashat, 2014). Respondents years of 
experience indicated that most (59%) had 11 or more years of experience in potato farming. Thirty-
eight percent (38%) had 6-10 years of experience. About 3% had less than or equal to 5 years of 
experience in potato farming. In this study, respondents had previous experience in potato production, 
hence, they appear to be knowledgeable in farming and have learned appropriate skills for operations 
in potato farming. Khalil, Haque & Hoque, (2014) found that most Bangladeshi potato farmers were 
experienced in production for about twenty years which helped them to utilize modern agricultural 
techniques and managerial skills with relative ease. Additionally, they found that the number of years 
and experience of these farmers showed a statistically significant relationship to potato yield. This 
result corroborates the findings reported by Alabi, Adebayo, Akunyemi, Olumiwiyiwa & Adewiyi 
(2005) that farmers in Lere town, Kaduna State, Nigeria who had many years of farming experience 
attained higher incomes and improved food security compared to less experienced potato farmers. 
Also, from the findings of Obiero (2013) in Siaya district, Siaya county, Kenya, it was shown that age 
is a proxy for farmer’s experience and could prove positive for farm yield. A large proportion (72%) 
of the respondents in the present study practiced potato farming on a part-time basis, while 28% were 
full time potato farmers. The results further indicated that about 51% of the respondents generated an 
income of ₦6,001-₦20,000 (US$ 19.1–US$ 63.5) per month, also 45% realised an income of above 
₦20,001 (US$ US$ 63.5) monthly from the sale of potato. The income realized was above the 
minimum wage of ₦18,000 (US$ 57) recommended by the National Salaries, Income and Wages 
Commission (NSWC, 2016).  
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Table: 4.1 Respondents socio-economic and characteristics.  
Variables Frequency Percentage 
Respondents gender    
Male 30 42.3 
Female 41 57.7 
Age of potato farmers   
Less than or equal to 30 years 3 4.2 
31-40 years 25 35.2 
41-50 years 25 35.2 
51-60 years 13 18.3 
More than 60 years 5 7.1 
 
Educational level of potato farmers 
  
No formal education or primary 
education only 
20 28.2 
Secondary education 29 40.8 
Tertiary education 22 31.0 
Respondents years of experience in potato farming 
≤ 5years 2 2.8 
6 to 10 years 27 38.0 
≥ 11 years                                                                                         42 59.2 
Occupation of respondents   
Full-time farmers 20 28.1 
Part-time 51 71.9 
Income from potato farming activities (₦) 
Less than or equal to 6 000  3 4.2 
6 001 to 20 000 36 50.6 
20 001 and above Naira 32 45.2 
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4.3.3 Farming practices and characteristics of potato farms 
About 51% of the respondentsused family-owned land (land owned by the extended family) to 
practice potato production Table 4.2, approximately 30% used rented land and about 20% used own 
land (land owned by individual) for production. This may have negative impact on yield and hence on 
income and consequently food security as farmers may not want to build permanent infrastructures 
like irrigation systems which would be used for irrigational purposes during the dry season and the 
dry-spell period. Data analysis revealed that nearly 80% of the respondents practiced potato 
production at a distance ranging from 1-6 km away from their homes. On the other hand, about18% of 
the respondents practiced potato farming around their neighborhoods Figure 4.2, meanwhile only 1% 
of the respondents travelled more than 9 km to their farms. Considering the size of land cultivated by 
farmers, 63% of the respondents cultivated land parcels stretching from 0.5-1 ha, whereas 28% of the 
respondents used more than 1 hectare. The results also indicated that about 9% of the respondents 
cultivated on plots of less than 0.5 ha. The findings further indicated that potato farming in Jos is 
predominantly carried out on a small scale. This result agreed with findings from other studies (de 
Zeeuw, Van Veenhu &Dubbeling, 2011; Riungu, 2011) who found out that most of the urban poor 
depend on small plots of land scattered across the urban areas in developing countries for livelihood. 
The majority (70%) of respondents visited their farms at a frequency of 3-4 days during the week.  
 
 
 
Figure 4.2: Potato farm around neighborhood. 
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Table: 4.2Potato farming practices and characteristics in Jos. 
Variables Frequency Percentage 
Land tenure 
Own land 
Family own land 
Rented land 
 
14 
36 
21 
 
19.7 
50.7 
29.6 
Location of potato farms 
Practiced potato farm at home 
Other location 
 
13 
58 
 
18.3 
81.7 
Distance to the farm 
0km 
1-6km 
>9 
 
13 
57 
1 
 
18.3 
80.4 
1.3 
Size of potato farm 
< 0.5 ha 
0.5 - 1 ha 
> 1 ha 
 
6 
45 
20 
 
8.5 
63.4 
28.1 
Number of days working in the farm 
≤ 2 days 
3-4 days 
5-6 days 
 
6 
50 
15 
 
8.5 
70.4 
21.1 
 
4.3.4 Employment characteristics associated with potato farming 
Potato farming in Jos is largely conducted on a part-time basis (95%) Table 4.3, as farmers were 
engaged in teaching and government employment. For example, in an interview conducted on 10th, 
January 2017 with a civil servant who is also involved in potato farming, the following statements 
were made: 
“Farming potato is really a good thing to me as a civil servant as it 
provides me with food. For a long time now, I have not bought potato 
in the market, and this supply emanates mostly from my farm. My 
major challenge is the limited time I have for myself due to the nature 
of my (formal) job. However, I am still practicing it (potato farming) 
on a part-time level because of its contribution to my livelihood. It has 
also helped me save a lot of money, which I use to buy other daily 
household items”. 
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These results agreed with the finding by Jwanya et al. (2014) that civil servants are the dominant 
group of people that practice potato production in Jos. The findings also corroborate previous results 
(Riungu, 2011; Muthoni, Shimelis & Melis, 2013; Gebru, Mohammed, Dechassa & Belew, 2017) in 
Kenya, Eritrea and Ethiopia that potato production plays a key role in providing food and contributes 
toward poverty alleviation among urban farmers. This finding shows that farmers in Jos use potato 
production as a strategy to bolster their income for household needs such as clothing, rent, transport 
and others. This confirms the assertions that potato farming is a vital source of supplementary income 
to urban farmers in Windhoek, Namibia, Kenya and Tanzania (Frayne, 2005; Kabungo, 2008; 
Muthoni et al., 2013; Mende, Mwatawala & Kayunze, 2014).About 56% of the respondents employed 
three or fourworkers and those employing more than five workers amounted to 30%Table 4.3. 
Whereas about 10% of respondents employed one or two workers, around 4% of the respondents used 
family labour. Furthermore, nearly 96% of the respondents employed workers on a part-time basis 
during the peak period of farming activities that involved planting, weeding and harvesting. Also, 
around 4% of the respondents used family labour for such activities. Most respondents (69%) paid a 
monthly salary of less than ₦15,000 (US$ 47.6) to their workers. The results also showed that about 
27% paid their employees more than ₦15,000 (US$ 47.6) per month. This indicated that laborers are 
collecting a salary of less than ₦ 18,000 (US$ 57) per month based on the National Salaries, Income 
and Wages Commission (NSIWC,2016). 
 
Table:4.3Employment created by potato farming in Jos. 
 
  
 
 
 
Number of employees   
 Family labour 4.2% 
 1-2 workers    9.9% 
 3 - 4 workers 56.4% 
 ≥5 workers 29.5% 
Type of employment   
 Part-time 
Full-time 
95.8% 
0% 
 Volunteers-family 
member 
4.2% 
Salaries of employees per month  
Family labour 
 
4.2% 
 ≤ ₦15 000 69% 
 >₦ 15 001 26.8% 
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4.3.5 Farmers’ perceptions of the contribution of potato farming to poverty alleviation 
The perceptions regarding the contributions of urban potato farming towards poverty alleviation in Jos 
are shown in Figure 4.3. Most of the respondents (87%) also reported that potato farming contributed 
towards the reduction of poverty amongst the urban poor. According to 87% of respondents, potato 
production serves as a medium of reducing unemployment levels among urban dwellers and source of 
generating income as women are seen selling their produce Figure 4.4. Furthermore, the extent to 
which urban potato farming enhanced food supply to the growing population in Jos was reported by 
nearly 82% of the respondents. About 80% of urban potato farmers agreed that agriculture improves 
the standard of living amongst local farmers in the city of Jos, while about 79% of them recognised 
the contribution that potato farming is playing towards local economic development of Jos.  
 
 
 
Figure. 4.3: Perception on the contribution of urban potato farming (Percent of responses - %). 
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Figure 4.4: women selling potato to generate income. 
 
Most farmers perceived potato farming as an important means towards reducing food insecurity, 
generating income, employment and reduction of poverty amongst the growing population of the 
urban poor in Jos. In an interview with the chairman of the potato farmers association on 08th, January 
2017, further light was shed on how potato farming has improved the economic profile of Jos, Plateau 
State, Nigeria.  
“Jos Plateau is known to produce potato, in fact it has the highest 
production in Nigeria. Products from Jos are transported to places 
like Lagos, Abuja and Port Harcourt, buyers also come from Niger 
Republic to buy potato from this market. Let me tell you, during the 
peak periods of harvesting, hundreds of trucks loaded with potato 
leave this market and each truck pays (revenue) before departing. The 
revenue generated by potato markets to the economy of this state is 
enormous. Also, as you can see, so many of these people here are 
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depending on this market for employment and income, in fact most of 
them depend on this market solely as their source of livelihood”. 
 
Further assertion of improved economic profile in Jos due to potato farming was succinctly 
summarised by another respondent: 
 
“I am very happy farming potato because it is different from 
other crops which I have been farming in the past. Most importantly, 
it has high yield which give me good profit and food. I used 
the income to take care of my children and other needs”.  
 
Findings from this study were like those expressed from other countries where potato farming is an 
important livelihood strategy in the minimisation of food insecurity, and provision of income and 
employment to local inhabitants (Kelly, 2006; Ephrem, 2015; Zaheer & Ahtar, 2016). In a related 
finding, the FAO (2008) as well as Hoffler and Ochieng (2008) asserted that potato’s ease of 
production and high energy content make it a critical part of urban farming which provides food 
security and jobs to farmers. Also, Anderson (2008) noted that potato production has an important 
economic role in local and regional markets, owing to it increasing demand for snacks and chips in 
developing countries. According to Campilan and Asmunati (2007), urban farming is an important 
source of livelihood that can reduce poverty levels to beneficiaries, particularly in the segments of 
production, utilization and marketing of potato products in Nepal and Indonesia. In an interview 
conducted on 08th, January 2017, the following assertion was made: 
 
“Working in this farm has really helped in keeping me busy, although 
I am not getting much but the income is assisting me to solve my 
problems. I am hoping to get employed soon so that I won’t continue 
with this unskilled work for a long time” 
 
4.3.6 Perceptions of the problems faced by potato farmers 
The majority of the respondents (86%) of the respondents were disadvantaged due to the lack of 
capacity building in potato production Figure 4.5. The need for training of farmers and ensuring 
access to extension services have been identified as key contributors to productivity in Kenya 
(Kipkoech, Mburu, Ritho, Ng’ang’a & Lung’aho, 2007; Obare, Nyagaka, Nguyo & Mwakubo, 
2010).Furthermore, 90% reported that they experienced serious problems in accessing credit facilities 
from both government and banks for potatoes seedlings, fertiliser and equipment. This finding is in 
line with observations made by Kabungo (2008) and Gebru et al. (2017) in Mbeya (Tanzania) and 
Wolaita zone, (southern Ethiopia). In the two latter studies, it was mentioned that poor access to credit 
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facilities for farmers has constrained their potential in maximising their crop yields, therefore leading 
to poor agricultural performance and in turn negatively affecting their food security. Moreover, 81% 
of the respondents had a serious problem with accessing water for potato production in the dry season 
(September–March). Similarly, about 80% of the respondents regarded farm inputs as a serious 
problem in the production cost of potato as farmers spent an average of ₦10,900 (US$ 34.5) on 
seedlings, ₦6,602 (US$ 20.9) on insecticides, ₦16,260 (US$ 51.6) on fertilizers and ₦2,492 (US$ 
7.9) on transport and other related farming activities.Kaguongo et al. (2008), Muthoni and Nyamongo 
(2009), Muthoni et al. (2013) and Gebru et al. (2017) found in Kenya and the Wolaita southern zone 
of Ethiopia that the cost of farm inputs was a significant factor in the production of potato. These 
findings indicated that 70% of the respondents had a serious problem with theft of farm produce both 
in the market and the farm during harvesting. The findings further indicated that lack of capacity 
building to farmers was ranked first as the most serious problem with a mean of 4.89. The next factor 
was credit facilities with a mean of 4.87 which ranked second, meanwhile both factors of water 
availability and farm input/equipment exhibited a mean of 4.77, thus were ranked third in terms of 
their importance. An interview with one of the respondents on January 10th, 2017, clearly expressed 
the magnitude of this problem:  
 
“The lack of access to credit facilities and capacity building are some 
of the major problems we are experiencing in farming. If only banks 
and government via the Fadama project will assist us with funds and 
develop our knowledge on modern farming practices, potato yield will 
increase in Jos, hence more income and reduction in poverty amongst 
potato farmers in Jos will be achieved”. 
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Figure 4.5: Respondents perceptions of the problems faced by potato farmers (Percent of 
responses - %). 
 
4.3.7Farmer’s perception on the environmental impacts of urban potato production 
Based on farmer’s perceptions about the environmental impacts of potato production are summarized 
in Figure 4.6. A large proportion of the respondents (79%) strongly agreed that urban potato farming 
has altered and reduced the natural beauty of Jos city, and equally pollutes groundwater resources and 
the soil due to the over-utilisation of chemicals and fertilizers (Figure 4.4). Ferket, van Heugten, 
Kempen and Angel (2002) as well as Freeman and Fleming (2003) stated that excessive application of 
phosphorus, nitrogen and metals such as copper and zinc during fertilizer application remain in the 
soil because of farming activities. Runoff and leaching of these substances has the possibility of 
contaminating surface water and groundwater resources (Gerber, Opio & Steinfeld, 2007). This 
environmental impact has also been reported in India and Iran where high nitrate content in urban 
soils was attributed to prolonged application of nitrogen fertilizers and animal manure. Manure 
contains pathogens that affect water resources quality when poorly used. Moreover, parasites such as 
Cryptosporidium sp and Giardia sp can spread to water supplies from manure, this remain viable in 
the environment for longer periods of time (Bowman, Mueller & Smith, 2000). The quality of 
drinking water can be also altered by such nutrient enrichment (Tixier & de Bon, 2006; FAO, 2007b; 
Ganeshamurthy, Varalakshmi &Sumangala, 2008; Esmaeili, Moore & Keshavarzi, 2014). In addition, 
70% of respondents strongly agreed that potato farming is competing with recreational land uses for 
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space in the city. Furthermore, another environmental impact that was strongly highlighted by about 
79% of respondents is that urban potato farming consumes large volumes of water, thereby putting 
pressure on available water resources. Even more seriously, nearly 76% of the respondents strongly 
agreed that urban potato farming is increasing the environmental risk of soil erosion in the city of Jos. 
Intensive potato farming lead to soil erosion, decline in both chemical properties and soil structure. 
This lead to reduced soil fertility, which may consequently, decrease crop yield (Ogundeel & Folami, 
2014). Such environmental impacts have negative consequences on the food security and income of 
the population in Jos.  
 
 
Figure 4.6: Respondents perception on environmental impact of urban potato production 
(Percent of responses - %). 
 
4.3.8 Conclusion and recommendations 
The findings emanating from the current research have established that urban potato farming is an 
essential source of food security, income and employment amongst potato farmers in Jos Metropolis, 
thus, serves as a source of poverty reduction amongst urban farmers. The study showed that most 
farmers are knowledgeable in potato farming as most of them are experience in potato farming. In this 
study, it has been established that most farmers practiced potato production on a part-time basis. 
Potato farming was also carried out on land owned mostly by families and on rented land. Such 
farming is executed on a small-scale by individual farmers close to mining ponds which serve as 
source of irrigation water during the dry season period (September-March).  
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Major factors militating against the effective production of potato include; lack of appropriate 
technical support, capacity building, access to credit facilities, water availability to produce potato 
during the dry season. Lack of appropriate farming inputs as well as equipment were identified as 
serious barriers in the production chain of potato farming, thereby affecting productivity. This may 
have negative consequences on the food security, income and employment opportunity of the growing 
population in Jos. From the perspective of environmental quality, potato farming has negatively 
changed the status of soil and water resources in Jos. 
 
Based on the findings from this study, government and banks should offer credit facilities to potato 
farmers, as this would enable them to increase their yields which will in turn reduce their level of 
unemployment and food insecurity. Irrigation systems should be constructed as recommended by 
Fadillah and Widyastuti (2016) in Dieng Highland (Indonesia) to cater for the dry and rainy seasons. 
Such an intervention will help to increase water and fertilizer use efficiency, conserve water and 
optimize tuber yields, thus, reducing food insecurity and sustaining potato farming as a source of 
income and employment to the increasing population of Jos. In addition, the cost of farm inputs, 
pesticides, fertilizers and equipment should be subsidized to shield potato farmers from 
disproportionately rising production costs.   
 
Agricultural extension agencies and government through the Ministry of Agriculture should intensify 
efforts in disseminating improved production technologies and farmer training on best farming 
practices to reduce negative environmental effects of potato production and to bolster production. 
This will go a long way in supporting farmers efforts for better agricultural output thereby achieving 
food security, income and employment among the urban poor. It is further recommended that 
government should formulate policies and incentives that will promote the production of potato 
farming, as Jos plateau is reported to produce 92% of the total potato in Nigeria (NRCRI, 2012). 
Farmers should also form cooperative structures to facilitate the access to loan facilities from 
government, international donors and Non-Governmental Organizations (NGOs). In this way, farmers 
can increase their level of production, thus, reducing poverty levels among the population in Jos. 
Workshops should be organized to build the capacity of farmers and to sensitize them on the efficient 
use of farming inputs in order to achieve a sustainable environment for immediate use and for the 
future generations. 
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This chapter is based on4   
CHAPTER FIVE 
URBAN VEGETABLE PRODUCTION IN JOS, NIGERIA: A SOURCE OF LIVELIHOOD 
Abstract 
Jos city is experiencing population growth, with the attendant problems of food insecurity, insufficient 
income, unemployment and environmental degradation from the unsustainable urban agriculture 
practiced. This study was carried out to assess the role urban vegetable production plays in providing 
a source of livelihood to urban farmers in Jos. Forty percent (40%) of urban vegetable farmers were 
randomly selected to have a sample size of 94 respondents. Mixed method approach was used in order 
to ascertain the importance of vegetable farming to the livelihood of respondents. Data obtained were 
transcribed and also subjected to descriptive statistical methods for analyses. From the results 
obtained, most of the vegetables farm plots are scattered mostly in the southern part of the study area. 
Also, the demographic attributes of these farmers are shown. Results indicated that vegetable farming 
is playing an important role in providing both temporary and permanent employment as well as 
reducing food insecurity among respondents. In addition, most farmers achieved an income of more 
than the minimum wage of ₦18,000 (US$ 57) as approved by the Nigerian Government. Results also 
show that credit facilities, seasonal variation and farm inputs and equipment’s are the most serious 
problems faced by respondents. A number of negative environmental effects is mentioned by 
respondents. Based on these findings, and the socio-economic important of vegetable farming to 
respondents, governments and financial institutions should establish better policies in order to solve 
the problems face by vegetable farmers. 
Key words:  Vegetable, farming, urban agriculture, Jos, employment, food security. 
4. WuyepSolomon Zitta and Isaac T. Rampedi (in preparation). Urban Vegetable Production in Jos, 
Nigeria: A Source of Livelihood.African Journal of Food, Agriculture, Nutrition and Development. 
(Targeted Journal).    
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5.0 Introduction  
In a survey conducted by the World Bank and the International Monetary Fund (IMF), in 90 
developing countries about 50 million urban poor were living in cities during the 1993–2000 period 
(IMF, 2007). Such poverty was often coupled with urbanization and is projected to reach 50% by 
2035 (UNCHSH, 2001; Okolo 2006; RUAF, 2007). In most instances, this poverty is accompanied by 
very chronic food insecurity whereby people lack access to nutritious food sufficient to satisfy their 
dietary needs (Pinstrup-Andersen, 2009). The accessibility, affordability and availability of food are 
the three core aspects of food security that cannot be completely ensured in urban areas (Lang & 
Barling, 2012). Urban agriculture is one of the sustainable strategies employed by urban dwellers to 
help in the eradication of poverty by strengthening family economies while ensuring food security and 
adequate nutrition levels(Danso & Drechsel, 2003; Dreschel, Graefe, Sonou & Cofie, 2006; FAO, 
2007; Doss & Sofa, 2010; Zezza & Tasciotti, 2010; Baker, 2012; Gamhewage, Sivashankar, 
Mahaliyanaarachchi, Wijeratne & Hettiarachchi, 2015).It is widely recognised that developing nations 
have the world's highest rates of poverty in urban areas. Poverty is usually associated with food 
insecurity, especially amongst the urban poor (Mougeot, 2005; UNHSP, 2006;FAO, 2007; de Zeeuw 
& Dubbeling, 2009). In fact, it is estimated that hunger still afflicts one in every five persons in 
developing countries, with an increasing proportion of these people living in urban areas (Mougeot, 
2005; Okosun, Siwar, Samad, Hadi & Nor, 2012; Urban Agriculture Magazine (UAM), 2001). The 
urban poverty trend is exacerbated by the rural-to-urban migration process, and the situation is 
worsened by inadequate policies by stakeholders that would reduce unemployment among urban 
dweller (de Zeeuw & Dubbeling, 2009). There has been a significant increase in poverty among city 
dwellers relative to rural inhabitants (Martin, &Shaohua, 2007; World Bank, 2007). Moreover, the 
percentage of urban poor in Africa is expected to increase from 30% in 2000 to 50% by 2035 
(UNCHSH, 2001).  
The Jos Plateau is situated 1,300meters above sea level in Nigeria’s Middle Belt (Ajaegbu, Grossman 
& van den Berg, 2000). This location gives the region highly favourable climatic conditions for the 
farming of varieties of vegetables, especially temperate vegetables which are difficult to grow 
effectively on a similar scale elsewhere in Nigeria (Ajaegbu, Grossman & van den Berg, 2000). Jos is 
noted to produce vegetables, of which this activity started in the 1920s, when some traders from 
northern parts of Nigeria started to grow vegetables for the local market and household use. In the 
mid-1930s, they started to grow vegetables such as lettuce, tomatoes, carrots, cabbage, spinach, peas, 
garlic and pepper which were introduced and consumed by the European tin miners (Ajaegbu, 
Grossman & van den Berg, 2000). These are produced along the Delimi River flood plains and on 
lands that were once devastated by mining activities but later reclaimed by locals. The mining ponds 
in and around the city provide water resources that supports this flourishing vegetable farming. In 
recent times, farmers in Jos are producing a growing diversity of crops such as carrots, spinach, green 
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beans, onions, okra, peas, cauliflower, cabbage, lettuce, beetroot, leeks, celery, and tomatoes 
(Ajaegbu, Grossman & van den Berg, 2000). In this chapter, the contribution of urban vegetable 
farming as a source of sustainable livelihood towards the reduction of food insecurity and poverty 
alleviation in Jos has been evaluated. See chapter one (section 1.3) for the objectives of the study. 
 
5.1Briefliterature review: urban agriculture; food security, employment and income  
Literature review in this chapter starts with an overview of urban agriculture before examining several 
aspects of vegetable production such as food security, income generation and employment, with 
special reference to developing countries. Urban farming refers to the cultivation of crops and rearing 
of livestock on private, leased, or rented land, along with associated activities such as the production, 
processing, marketing and delivery of products (UAM, 2001; Jongwe, 2014). In Africa, urban farming 
is an important land-use activity as 40% of urban residents are engaged in agriculture-related 
activities (Zezza& Tasciotti, 2010). Moreover, about 70% of vegetable supplies in the urban areas of 
sub-Saharan countries emanate from urban agriculture ((Henn, 2002; De Bon, Parrot & Mousier, 
2010). In Nigeria, urban vegetable farming is an important economic activity, with produce-supplying 
markets located all over this country (Pasquini, Harris, Dung & Adepetu, 2004).Urban vegetable 
production provides food rich with carbohydrate, vitamins, minerals and trace elements, thus 
contributing significantly to national dietary needs (D’ Mello, 2003; Elbagermi, Edwards & Alajtal, 
2012). Meeting and satisfying such dietary needs are beneficial for the maintenance of health and the 
prevention and treatment of various diseases (D’ Mello, 2003; Elbagermi, Edwards &Alajtal, 2012). 
The varieties of vegetable grown in Nigeria include the leafy green varieties. Others include okro, 
tomato, pepper and carrot (Ibeawuchi et al., 2015). Despite the role that urban vegetable farming is 
playing in Nigeria, relatively little is known on the contribution of urban vegetable production as a 
sustainable source of livelihood in the city of Jos. 
Urban agriculture is widely practiced in cities such as Abuja (Nigeria); Yaoundé, (Cameroon); Harare 
(Zimbabwe); Dar es Salaam (Tanzania); (Cole, Lee-Smith & Nasinyama, 2008; Ibrahim, Uba-Eze, 
Oyewole & Onuk, 2009; Zezza & Tasciotti, 2010; Kutiwa, Boon & Devuyst, 2010; Orsini, Remi-
Kahane, Nono-Womdim & Gianquinto, 2013; Yusuf, Balogun & Falegbe, 2015). Meanwhile in Cairo 
(Egypt), 20% of urban dwellers are involved in some form of urban agriculture (Urban greenblue 
grids, 2014). In Santiago de los Caballeros (Dominican Republic), urban farming occupies about 16% 
of the total urban land surface. It is also one of the most important urban land uses together with 
residential land use (Acevedo, 2001). Twenty two percent (22%) of surveyed homes practice both 
horticulture and livestock in Amman (Jordan) (Department of Statistics, 2002). 
The mismatch between the increasing urban populations and the unavailability of employment 
opportunities in sub-Saharan Africa, especially in the wake of weak industrial and manufacturing 
sectors, makes urban agriculture a vital way of employment (Moustier & Danso, 2006; Zezza & 
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Tasciotti, 2010). In East Africa, 60% of all urban jobs are affiliated with urban food systems (Ghosh, 
2004). Studies have shown that urban agriculture can have an enormous impact on the food security 
and nutrition(Maxwell, 2000). Resources freed by self-production of food can be used to compliment 
household diets by purchasing other nutritious food items such as fish (Bryld, 2003). This suggests 
that urban agriculture contributes to food diversification through increased accessibility of household 
disposable income (Zezza & Tasciotti, 2010). With more diverse foods available, households become 
more food secure (Swindale & Bilinsky, 2006). Thus, self-grown food can reduce well-known 
challenges that the urban poor face, especially the dangers of meeting their household food and 
nutrition security entirely through the market. 
Urban vegetable farming is providing plant-based food of high nutritional and health value. 
Vegetables are vital part of balanced diets and are widely recognized as an essential source of 
vitamins, minerals and other antioxidant compounds in human nutrition for urban dwellers (Henn, 
2002; D’ Mello, 2003; Gillepse, 2006;Orsini et al.,2013).They are essential food and beneficial for the 
maintenance of health and the prevention and treatment of various disease (D’ Mello, 2003). 
Deficiencies of micronutrients like zinc, vitamin A, iron and iodine are extremely common in urban 
sub-Saharan countries populations (Tenkouano, 2011). 
Food systems are still often the largest employment sector in a city and its region, encompassing not 
only food producers, but also food processors and manufacturers, transport, retail and catering, and 
service and restaurant workers. Vegetable farming employed about 29% of families in Kenyan cities 
(Ghosh, 2004). In Ghana, the beneficiaries of urban vegetable production are up to 2000, 5300 street 
food sellers and 800,000 daily consumers within the major cities plus an unknown number of traders 
(Danso, Hope & Drechsel, 2014; Drechsel & Keraita, 2014). 
Monthly net income generated from vegetable in urban areas of African cities has generated an 
amount range from US$30 to US$200 (Danso & Drechsel, 2003). In Tamale, Ghana over 70% of 
urban growers depend on vegetable production as their main source of income (Abubakari & Mahunu, 
2007). Madulu and Chalamila (2005) in Tanzania concluded that incomes from vegetable sales 
contributed significantly to the total household income. Mhango, Sewando and Magesa (2014) 
concluded that most (66.7) potato farmers earned an income between 36,000-400,000Tsh (US$ 
20.737- US$ 230.415) per growing season in Morogoro municipal of Tanzania. Waterleaf farmers in 
Akwa-Ibom, Nigeria, made an average net income of N322,413 (US$ 1,023) per hectare per 
production (Anselm & Ubokudom, 2010). 
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5.2 Study area and methodology  
Jos is the capital city of Plateau State and covers an area of 249.9 km². The population of Jos has 
grown from a small town of less than 10,000 people in 1930 to over 600,000 in 1991 (Pasquini, et al., 
2004). As at the last census in 2006, the population of the city is estimated to be 736,016 people 
(NPC, 2012). The study area has an altitude of around 1,290 meters above sea level (Lekwot, Yakubu, 
Kwesaba & Sahabo, 2015). Its climate is influenced by altitude and position across the seasonal 
migration of the Inter-Tropical Discontinuity (ITD). The location of Jos is within the wet and dry 
types classified as a Tropical Rainy (AW) climate by Koppen (1923). The city has a mean annual 
rainfall of 1,260 mm, with its peak between July and August and mean annual temperature of about 
22°C (Alfred, 2012). Jos city owes its origin to the introduction of tin mining on the Jos Plateau and 
the development of railway lines that are linking it several cities (Adzandeh, Akintunde& Akintunde, 
2015). Jos has undergone remarkable transformation as a result of the tin mining industry which 
lasted for many decades. The decline and subsequent collapse of the tin industry in the 1960s led to 
the widespread acceptance and practice of urban farming as a vital source of livelihood for local 
inhabitants (Omomoh & Adeofun, 2005). 
The target population for this study were the urban vegetable farmers in Jos. Forty percent (40%) of 
the 236 registered farmers with the Third National Fadama office (a World Bank assistance project) 
were randomly selected to obtain a sample size of 94 respondents. Mixed methods were used to 
collect relevant primary data for the research. Firstly, quantitative data was obtained by means of 
surveys making use of structured questionnaires that were divided base on the objectives, see chapter 
one (section 1.3). All the quantitative data obtained was analysed by means of descriptive statistics 
and the results were represented by percentages, frequency counts and averages. Secondly, qualitative 
primary data were acquired by means of open-ended interviews with urban vegetable farmers from 2 
respondents. With these interviews, different aspects of urban vegetable farming were explored and 
discussed in detail. Furthermore, a Global Positioning System (GPS) was used to show the spatial 
distribution of urban vegetable farms in Jos. Respondents selected through random sampling in this 
study serves as the source of the GPS data.  
5.3 Results and discussion 
5.3.1 Spatial distributions of vegetable farms 
Based on Figure 5.1, a number of vegetable farms are located mostly in the southern part of Jos city. 
In total, there are 94 urban farm stands or cultivated plots with vegetable farming activities in the 
study area. Whereas the northern part of Jos had only 14 plots, the eastern part had 22 meanwhile the 
majority (53) of such stands were found in the southern areas of Jos. The low number of cultivated 
plots in the north may be ascribed to the rocky terrain whereas the southern area has a relatively flat 
terrain, therefore conducive to farming operations especially from an irrigation viewpoint. The 
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southern part of Jos is having remaining water ponds that were once used for tin mining; thereby 
providing a nearby source of irrigation water to existing vegetable farming during the dry season.  
 
Figure 5.1: Spatial distribution of vegetable farms.  
 
5.3.2 Socio-economic characteristics of urban vegetable farmers in Jos 
About 59% of vegetable respondents in the study area are females (see Table 5.1). This finding 
negates the result of Adeoti, Oladele and Cofie (2011) in Accra Ghana whereby it was found that 
male respondents dominated vegetable production in the city of Accra. Furthermore, 42% of the 
respondents in the Jos study area are 41-50 years old. This result indicates that vegetable farming is 
carried out by people who are still economically active, the prime aim being to increase their food 
security and income levels. Thirty seven percent (37%) of the respondents had a household size of 5 
to 6 members. During an interview with a farmer on January 09th, 2017 had this to say on household 
size:  
“Anytime I want labourers, I do have enough people that do the job 
on my farm. Therefore, no reason for me to employ labourers. If there 
are major things to be done on the farm, I ask my nephew and nieces 
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to assist me most especially during harvesting and plucking of 
vegetables in the farm”.  
This implies that some farmers (37%) in the study area had available man-power who assists on their 
farms. This remove the need to hire employ external labourers, thus reducing the total cost of farm 
production. Furthermore, about 46% of respondents had only acquired secondary education which 
ranges from Grade 8-11. Although these farmers maybe literate to read and write, such knowledge is 
not technical enough to increase their productivity and competitiveness in their agricultural activities. 
However, literate farmers may be keen to adopt technical innovations on anything that may advance 
their farming productivity than illiterate farmers. In this study, 57% of the respondents had grown 
different types of vegetables (Figure 5.2) on a part-time basis to supplement incomes owing to hard 
economic times and increased unemployment levels. This finding concurs with views raised by FAO 
(2007), that vegetable production in developing countries is practiced on a part-time level. In an 
interview with one of the respondents on January 08th, 2017 more light was shed on how such 
vegetable faming was providing a safety net against difficult socio-economic circumstances facing 
some of the inhabitants.  
“I am farming on this plot of land because of the dire financial 
situation I find myself in. I lost my job with a private security company 
that I worked for about five years ago. Since I had nothing to fall back 
to in generating a regular income for my family I then decided to farm 
on this land. Today I am not regretting doing what you see me doing 
here because at least I am able to solve some of my family needs by 
providing them with food. The income I got here is used for different 
things that are required for the day-to-day needs in the family”.  
This result is in line with some of the conclusions made by Mhango, Sewando and Magesa (2014) in 
the Morogoro Municipality (Tanzania) that vegetable farmers use their farm production to supplement 
their incomes. It is clear that vegetable production in the city of Jos is serving as an important source 
of livelihood as it generates income to the growing population, apart from providing food. About 45% 
of the respondents have been practicing vegetable production for the last 6-10 years. This means that 
some farmers in Jos have been involved with vegetable production for a relatively longer period of 
time and this activity is an important livelihood strategy. All the respondents (100%) realized a 
monthly income greater than the minimum wage of ₦18,000 (US$ 57) as recommended by the 
National Salaries, Income and Wages Commission (2016), in Nigeria. Thus, vegetable farming in the 
city of Jos is providing a safety net for those involved. In a similar finding, Danso and Drechsel 
(2003) indicated that in some Asian and African cities, urban farmers obtain net incomes ranging 
from US$ 30 -200 monthly. In the same countries, the monthly minimum wage ranges between 
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US$20-40 indicating that urban vegetable farming could indeed be a viable and profitable trade 
compared to other formal urban jobs. 
 
 
 
Figure 5.2: A cross section of vegetables farms and vegetable market in Jos. 
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Table 5.1:  Socio-economic characteristics of urban vegetable farmers. 
Variables Frequency Percentage 
Gender of respondents    
 Female  55 58.5 
 Male 39 41.5 
 Age of farmers   
 ≤ 30 years 9 9.6 
 31-40 years 23 24.4 
 41-50 years 39 41.5 
 51-60 years 12 12.8 
>60 years 11 11.7 
Household size   
≥2 8 8.5 
3-4 27 28.7 
5-6 35 37.2 
>7 24 25.5 
Educational level of respondents   
No formal education 29 30.9 
 Secondary education 40 42.6 
Tertiary education  25 26.6 
Occupation of respondents   
Full time farmers 40 42.6 
Part time farmers 54 57.4 
Farming experience of  respondents   
≤ 5 years  10 10.6 
6-10 years 42 44.7 
11-15 years 18 19.2 
16-20 years 24 25.5 
Monthly income from vegetable farming (₦)   
≤ 6001 to 20000   
20 000 and above 94 100 
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5.3.3 Vegetable farming practices and characteristics 
As far as land tenure is involved, some of the farmers are faced with difficult challenges. For 
example, about 43% of the respondents are growing their vegetables on rented land and this is 
financially challenging. Another farmer summed this challenge on January 08th, 2017in the following 
manner:  
“This issue of land has been an important challenge in this farming, I 
have been paying for this plot of land since I started my operations. 
The land lord keeps on increasing rents every two years and this is 
unbearable. Government should set aside land mainly for vegetable 
farming due to the importance this industry has created in terms of 
raising many employment opportunities and the supply of exotic fruits 
and vegetables”.  
The implication of this finding is that farmers are discouraged from making long term infrastructural 
investments on the farm since they do not own it and they can lose it if the landlord decides to take 
back the land from them. This will negatively affect farm productivity thus, affect their income and 
food security. The analysis has also revealed that most (83%) of the farmers produce their vegetables 
in a different location away from their homes and therefore they have to travel on a daily basis to 
these farms. As shown in Table 5.2, about 43% of the respondents grows their vegetables from a 
distance ranging between 3-4 km away from their homes. Such travelling can attract financial costs 
which can erode farm incomes. Furthermore, most (63%) of the respondent’s farm on a land of about 
0.5-1 ha in size. From Table 5.2, about 49% of the farmers worked in their farms for 5-6 days.   
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Table 5.2: Vegetable farming practices and characteristics in Jos. 
 
 
5.3.4 Employment characteristics associated with vegetable farming 
The majority (70%) of respondents employed ≥ 5 workers on their farms and 84% of them reported 
that they employed workers on part-time basis. Sixty eight percent (68%) of respondents paid their 
employees more than ₦20,000 (US$ 63.5) as wages (Table 5.3). These wages are above the minimum 
wage of ₦18,000 (US$ 57) recommended by the National Salaries, Income and Wages Commission 
of Nigeria. It can be stated that farmers in the study area are using vegetable production as a strategy 
to generate employment. Similarly, these findings are in line with the results of many related studies 
(Heinemann, 2002; Gockowski, Mbazo’o, Mbah, & Moulende 2003; Bongiwe &Micah, 2012; 
Orsiniet al.,2013; Ogundeel &Folami, 2014) conducted in cities such as Yaounde (Cameroon), Oyo, 
(Nigeria) and Mbabane (Swaziland) which point out that vegetables are high value crops that provide 
Variables Frequency Percentage 
Land tenure   
Own land 28 29.8 
Rented land 40 42.6 
Family own land 26 27.7 
Produce   
At home                         16 17.0 
Other location                 78.0 83.0 
Distance to vegetable farm   
0km 13 13.8 
1-2 km 34 36.1 
3- 4 km 40 42.6 
≥ 5 km 7 7.5 
Total area   
< 0.5 ha                          28 29.8 
0.5 - 1 ha                        59 62.8 
> 1 ha                            7 7.4 
Days per week   
≤ 2 days 8 8.5 
3-4 days 32 34.0 
5-6 days 46 48.9 
≥ 7 days 8 8.5 
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employment opportunities, thus helping to reduce poverty within the urban population. In the same 
vein, a study by Drechsel, Graefe, Sonou & Cofie, (2006)in Tamela (Ghana) and by 
Lantbruksuniversitet (2014) have concluded that vegetable production provides employment 
opportunities for a number of recipients such as farmers, sellers and suppliers of agricultural inputs, 
thus it adds significantly to the livelihoods of the growing population in Jos.  
 
Table 5.3: Employment characteristics of vegetable farming in Jos. 
Variables Frequency Percentage 
Number of workers   
0 people 7 7.5 
1-2 people               5    5.3 
3- 4 people            16 17.0 
≥ 5 66 70.2 
Type of employment    
Part-time 79 84.0 
Full time 4 4.3 
Volunteers- family members 11 11.7 
Wage of employee   
₦0  7 7.5 
₦1- 6 000  16 17.0 
₦6 001 - 10 000  4 4.3 
₦10 001 - 15 000 3 3.2 
₦20 000 and above 64 68 
 
5.3.5 Perception held by the respondents on urban vegetable farming 
Sixty-seven (67%) of the respondents strongly agreed that vegetable farming improved their standard 
of living (Figure 5.3). Also, 69% strongly agreed that vegetable farming contribute to local economic 
development. Sixty-nine percent (69%) of vegetable farmers strongly agreed that vegetable 
production was a source of income to urban farmers. Most (61%) of the respondents agreed that 
vegetable production serve as a source of employment. Again, 71% of the vegetable farmers strongly 
agreed that vegetable farming has enhanced food supply in the city. In an interview with one of the 
respondents on January 08th, 2017, the following was said:  
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“Vegetable farming has been my parents’ source of income.  I was 
trained from secondary school to Ordinary Diploma level of 
education from the proceeds of kayan lambu (vegetable farming). 
Even as I am in Jos, I could not stop vegetable production because of 
the income it was generating for me. I do give this farming special 
priority, in fact the income I am generating is more than my wife’s 
monthly salary as a primary school teacher with Jos South local 
Government Education Authority”. 
These results indicated that vegetable farming is considered as a source of livelihood to farmers in the 
study area. The findings in Jos validates related studies (Veenhuizen & Danso, 2007; Godfrey, 
Emmanuel, Chipo, Vincenta & Joseph, 2012; Juma, Simiyu, Kombo & Ekisa, 2015) whereby urban 
farmers participate in vegetable production, the prime purpose being to reduce their food insecurity, 
alleviate poverty, whilst providing employment opportunities for economically disadvantaged and 
unemployed inhabitants in urban settlements. In addition, Moustier and Danso (2006) expressed the 
view that income generated from the sales of vegetable surpluses help urban households to save on 
household expenses, as urban poor spend 50-70% of their monthly income on food. 
 
 
Figure 5.3: Perception on the contribution of urban vegetable farming in Jos (Percent of 
responses -%). 
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5.3.6 Perceptions of the most important problems faced by urban vegetable farmers 
About 79% of the respondents had serious problem in obtaining credit facilities in Jos (see Figure 
5.4). This finding is similar with previous findings by Olaitan (2001); Danso and Dreschel 
(2003);Saravannah (2012)in Owerri, Nigeria and Tamil Nadu India who reported that farmers do not 
have adequate credit facilities to buy manure, improved seeds and to use modern methods to increase 
their production, thus the quality and quantity of their vegetable supply is negatively affected. 
Similarly, seasonal variation was a serious problem to most (76%) of the respondents in Jos. These 
results from the study area agree with the findings of other scholars such as Agbola and Ojeleye 
(2007) in South-western Nigeria that delayed in rainfall leads to the decrease in the growing periods 
of vegetable production. They further reported that fluctuation in temperatures affect types of crops 
grown, and the farm operations. In a similar manner, their results concur with the works of Adelekan 
and Bolarinwa (2001) who concluded that there are changes in planting periods in South-western 
Nigeria as a result of fluctuation in the onset of rain. From this survey, most (73%) of the respondents 
agreed that the lack of necessary farm inputs and equipment was a serious problem to them. This is 
seen in their average spending on farm inputs which can be summarised as follows: ₦10,496 (US$ 
33.3) (seeds); ₦9,805 (US$ 31.1) (insecticide); ₦18,420 (US$ 58.5) (fertilizer); and ₦2,220 (US$ 7) 
(on miscellaneous items).In a personal communication with another respondent on the 09th, January 
2017 the following points were made: 
“Fertilizer has been one of our major concern in vegetable farming. 
Government should make fertilizer readily available at the 
appropriate time and to the real farmers not the fake farmers and 
politicians who later sold it to us at an expensive prize. This is really 
hampering the effective production of our vegetables”. 
In the same vein, about 60% of the respondents had serious problem with water availability during the 
dry season period (October and March) in the study area. This finding concurs with Drechsel and 
Keraita (2014) in Ghana and Gok (2001) in the Kakamega District, Kenya that having access to water 
for irrigation during the dry season was a crucial factor for vegetable farmers due to high 
evapotranspiration rates which diminishes water supplies. Also, storage facilities were serious 
problem to 55% of the respondents in Jos, while marketing of their produce was a serious problem to 
55% of the respondents. Getting information and capacity building from extension staff was also a 
serious problem to 52% of respondents.  
From these findings (Figure 5.4) seasonal variation has the highest mean of 4.76 and is therefore 
ranked first on a scale of 5. The next factors in descending order are as follows: credit facilities (4.62) 
ranked second, water availability (4.54) third, and farm input/equipment with a mean of (4.52) fourth. 
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All these factors are the most serious problems amongst others that hampered the effective and 
efficient production of vegetable farming in the study area thus affected their source of livelihood. 
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Figure 5.4: Perception of problems faced by urban vegetable farmers in Jos (Percent of responses -%)
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5.3.7 Perception on the most important environmental impact of urban vegetable production in 
Jos 
About sixty-one percent (61%) of the respondents strongly agreed that vegetable production in the 
city of Jos increased waste generation (Figure 5.5). This finding supports the assertion by Smit, Nasr, 
& Ratta, (2001) that poorly disposed vegetable patches in cities created waste which can be offensive 
to local people. About 48% of the respondent strongly agreed that vegetable production in Jos 
contaminates ground water resources (Figure 5.5). Similarly, Jago-on et al. (2009) made a similar 
finding in Asia that the application of chemicals pollutes groundwater and surface water resources. 
Furthermore, most (96%) respondents agreed to strongly agree that vegetable farming contaminated 
soil from overused of chemicals and fertilizer (Figure 5.5). This is widely recognised in many studies 
(Amoah, Drechsel & Abaidoo, 2005; Keraita, Konradsen, Drechsel & Abaidoo, 2007; Cofie et al., 
2008) that vegetable production pollutes the urban environment through the application of animal 
droppings on soil and the use of agrochemicals in the cities of Ghana and Manila Bay. In addition, 
Figure5.5 indicated that 53% of urban vegetable farmers strongly agreed that vegetable production in 
the city of Jos has increased pressure on water resources. In the same light, vegetable farming has 
increased the risk of soil erosion as noted by 49% of the respondents. In an interview with a 
respondent on January 08th, 2017, the following points were made:  
“To be honest with you, vegetable farming is consuming a lot of 
water, by March if you come to this farm you would not find any drop 
of water from this mining pond, we will use everything to irrigate our 
lambu (vegetable farm). We had to drained water last year from 
another mining pond to irrigate our cabbage, you can see why I said it 
consume a lot of water”.  
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Figure 5.5: Respondent’s perception on the most important environmental impact of urban 
vegetable production in Jos (Percent of responses-%). 
 
5.4 Conclusions and recommendations 
In this study, the distribution of farms indicated that farms plots are predominantly located in the 
southern part of the study area. Also, vegetable farming in Jos is playing an important part in 
generating incomes, and in the supply of food and the reduction of unemployment rates. From the 
research findings emanating from this study, urban farmers are practicing vegetable production on a 
part-time basis with few people depending on it solely as their main occupation. In addition, in this 
activity, participating farmers have been involved for a number of years in addressing their survival 
needs. Most farmers achieved an income of more than the minimum wage of ₦18,000 (US$ 57) as 
approved by the Nigerian Government. The majority of farmers strongly agreed that vegetable 
farming has improved their standards of living as well as contributing to local economic development. 
Most farmers strongly agreed that vegetable farming is a source of generating income and provides 
employment opportunities to the growing urban population while enhancing food supply. Also, credit 
facilities, seasonal variation and farm inputs and equipment’s are some of the most serious problems 
faced by vegetable farmers in this study area. 
Despite the role vegetable production is playing in improving the livelihoods of urban farmers, most 
respondents strongly agreed that vegetable production has increased solid waste generation in the 
affected areas. Similarly, farmers strongly agreed that practicing vegetable production contaminate the 
environment (soil and ground water). Base on this findings, governments and financial institutions 
should establish better mechanisms to vegetable farmers to access loan facilities to ameliorate the 
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challenges face in production in order to increase yield. However, farmers need to be aware about the 
environmental impacts of vegetable farming in order to minimise such effects. 
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CHAPTER SIX 
5.TESTING VARIOUS HYPOTHESES RELATED TO THE RESULTS 
6.0 INTRODUCTION   
This chapter is based on the testing of various hypotheses that were formulated to assess the 
associations and relationships that exists between small scale urban agriculture in Jos with 
employment, income, and food security. In section 6.1.2, the relationship between urban agricultural 
farming (poultry, fishery, potato and vegetable) and employment levels of farmers in Jos, Plateau 
State is presented and discussed. In section 6.1.3, the relationship between urban agricultural farming 
and income generation to farmers in Jos, Plateau State is examined. The relationship between urban 
agricultural farming on food security is tested in section 6.1.4. Also, the interactive influence of urban 
agricultural farming on employment, income generation and food security to farmers is tested in 
section 6.1.5. 
6.1 Research hypotheses 
Based on the objectives of the study in section 3.1, the following hypotheses were form in alternative 
form for urban agriculture (poultry, fishery, potato and vegetable farming). 
1. Urban agricultural farming (poultry, fishery, potato and vegetable) has a significant effect on 
employment levels of farmers in Jos, Plateau State. 
2. Urban agricultural farming has a significant effect on income levels of farmers in Jos, Plateau State. 
3.Urban agricultural farming has a significant effect on food security to farmers in Jos, Plateau State. 
4.There is an interactive influence of urban agricultural farming on employment, income generation 
and food security to farmers in Jos, Plateau State. 
6.1.1 Hypotheses testing 
As stated in section 6.1, the following research hypotheses were tested to either accept or reject the 
research hypotheses. 
6.1.2 Hypothesis 1; Urban agricultural farming (poultry, fishery, potato and vegetable) has a 
significant effect on employment levels of farmers in Jos, Plateau State. 
The result of regression analysis is shown in Table6.1. These results indicate that there is a significant 
relationship between urban agricultural farming and employment levels of farmers in Jos, Plateau 
State. The result shows that Since F (1.93) is equal to 1728.097 at p<0.05, it is clear that the statistical 
relationship between urban agriculture and employment levels amongst farmers is significant. This 
finding indicates that urban farming is a source of employment to farmers and labourers in Jos Plateau 
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State. This result confirms the employment opportunities urban agriculture (poultry, fishery, potato 
and vegetable farming) created to 3412 persons in Jos. This implies that the more urban agriculture is 
practice in a sustainable manner, and problems hampering the effective urban farming practices are 
made, the more the employment generated by urban farming is increase. This finding further validates 
the result of Foeken, Sofer and Mlozi, (2004) that engagement in urban agriculture provides direct 
employment for two categories of people, this includes the members of the farming households and 
hired labourers in the cities of Morogoro and Mbeya (Tanzania).  Urban agriculture has grown into a 
commercial activity that has provided many employment opportunities than any other informal 
economy in the developing countries (Tacoli, 2002; Umoh, 2006; Cofie, 2012; Wortman & Lovell, 
2013). Kobayashi, Tyson and Abi-Nader (2010) reported that community food projects funded by 
USDA provided employment to about 2,300 people with more than 3,600 micro-businesses created in 
developing countries. 
 
Table 6.1: Summary of regression analysis on the relationship between employment and urban 
agriculture. 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 11676.053 1 11676.053 1728.097 .000b 
Residual 621.607 92 6.757   
Total 12297.660 93    
a. Dependent Variable: Employment 
 
b. Predictors: (Constant), Urban Agriculture 
 
 
6.1.3 Hypothesis 2: Urban agricultural farming has a significant effect on income levels of farmers in 
Jos, Plateau State. 
The result Table 6.2 indicates that since F (1, 93) is equal to at179.907, P<0.05, shows that there is 
strong relationship between urban agriculture and income levels of farmers in Jos, Plateau State. This 
finding agrees with the income urban agriculture (poultry, fishery, potato and vegetable farming) 
generated to farmers an average income of ₦6, 237, 000 (US$ 19, 800) per seasonin Jos. This is used 
in meeting the needs of farmers necessities such as medication, paying school fees, paying for 
transport fares, expanding the agribusiness and other food commodities. 
Also, the income generated from urban agriculture will increase household income, there would be 
surplus sales or trade of domestically grown food stuffs, more income available to spend on food 
products and prevent food crisis, save income, less money spent on food products and more income 
available to spend on food products hence prevent food crisis. This implies that the more the farmers 
are engaged in urban agriculture in a sustainable manner and problems hampering the effective urban 
farming practices are made, the more the income generated by urban farming to beneficiaries. This 
validates the findings of World Bank (2000) Egbuna (2008) in Abuja (Nigeria) Pedzisai et al., (2014) 
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(Zimbabwe)that urban agriculture serves as an important means of generating a significant income to 
the jobless population. In fact, FAO, (2007) asserted that urban farming households generate a net 
income of about US$ 200 per month from plots of about 100 meters to 250 meters, which surpasses 
the minimum wage of an employee in many developing countries.In a related finding, in Malawi, 
about 700 000 urban farmers earn an extra income through agriculture. In Zambia, low-income 
city gardeners make about US$ 230 annually from the sales of agricultural produce (Prasad & Mostafa, 
2017). The sales of surpluses from urban agriculture save household expenses by cultivating their own 
food and rising their animals, which can be used to buy other essentials household needs (rent, 
clothing and medicines) (Suarez-Balcazar, 2006; Cohen & Garrett, 2010). 
 
Table 6.2: Summary of regression analysis on the relationship between income and urban 
agriculture. 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 16994718752.637 1 16994718752.637 179.907 .000b 
Residual 8690696140.980 92 94464088.489   
Total 25685414893.617 93    
a. Dependent Variable: Income Generation 
 b. Predictors: (Constant), Urban Agriculture 
 
6.1.4 Hypothesis 3Urban agricultural farming has a significant effect on food security to farmers in 
Jos, Plateau State. 
The result of the regression analysis Table 6.3 shows that since F (1, 93) is equal to3163.281, P<0.05. 
Therefore, the null hypothesis is rejected and the research hypothesis is accepted. This indicates that 
there is a strong relationship between urban agriculture and food security to farmers in Jos, Plateau. 
This finding show that urban agriculture serves as a strategy used by urban farmers in ameliorating 
their source of food insecurity in providing access to food products with high quantity of food 
products from poultry, fish, potatoes vegetables and direct access to more nutritious and diverse food 
products which increase calorie intake.  
Also, urban agriculture serves as a source of getting higher intake of micro-nutrients and a more 
balanced healthy diet that leads to increased level of food security of consumers in Jos. For example, 
poultry and fish are extremely important in providing high-quality protein in the diets of low-income 
countries whose traditional foods are typically rich in carbohydrate but low in protein (Sonaiya, 2007; 
Pica-Ciamarra and Otto, 2009;Mammo, 2013). Akunzule (2014) reported that poultry and fish 
production are primarily practiced in Ghana to provide surplus meat and egg for the household 
consumption. This offers not only protein but also micronutrients such as vitamin A, iron and other 
essential nutrients for healthy growth as noted by (Babatunde, 2012) in Oyo state, Nigeria. 
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Potato provides significant amounts of nutritional value for small-scale farmers such as 
micronutrients, polyphenols and tocopherols to the human diet (Brown, 2005). The vitamin C content 
of potato is about 20 mg/100g of tuber fresh weight.  
Vegetables are vital part of balanced diets and are widely recognized as an essential source of 
vitamins, minerals and other antioxidant compounds in human nutrition for urban dwellers (D’ Mello, 
2003; Gillepse, 2006; Metcalf, & Widener, 2011: Orsini et al., 2013). They are essential food and 
beneficial for the maintenance of health and the prevention and treatment of various disease (D’ 
Mello, 2003).This indicates that the more the farmers are engaged in urban agriculture in a justifiable 
means and hitches hindering the operation of urban farming practices are made, the more farmers 
consumers level of food security is reduced. This result is in consistent with the findings of Pedzisai et 
al., (2014) in Zimbabwe that urban agriculture sector supplements other sources of food to meet the 
demand of the growing urban population and if properly done can reduce the rate of food insecurity to 
the lowest level among urban farmers. 
 
Table 6.3: Summary of regression analysis on the relationship between food security and urban 
agriculture. 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 2009.307 1 2009.307 3163.281 .000b 
Residual 58.438 92 .635   
Total 2067.745 93    
a. Dependent Variable: Food Security 
b. Predictors: (Constant), Urban Agriculture 
 
6.1.5 Hypothesis 4; There is an interactive influence of urban agricultural farming on employment, 
income generation and food security to farmers in Jos, Plateau State.  
The results of the regression on the Tests of Between-Subjects Effects (TBSE) indicates that, there is 
an interactive influence of urban agricultural farming on employment, food security and income 
generation to farmers in Jos, Plateau State. The result shows F (1, 93) equal 59.991, P<0.05. This 
implies that urban farming (poultry, fishery, potato and vegetable farming) in Jos is a source of 
livelihood, as it has provided both labourers in the farm and owners of farmers with employment, 
income and reduce the rate of food insecurity to farmers. The finding is in line with the works of 
Mwuese, Abraham, Apollos, (2014) in Benue State, Nigeria that urban agriculture is a source of 
livelihood urban farmers in developing countries. 
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Table 6.4: Tests of Between-Subjects Effects 
Source 
Dependent 
Variable 
Type III Sum of 
Squares df Mean Square F Sig. 
Corrected 
Model 
Employment 12238.160a 72 169.974 59.991 .000 
Food Security 2064.411b 72 28.672 180.636 .000 
Income 24710748226.950c 72 343204836.485 7.395 .000 
Intercept Employment 
106131.718 1 106131.718 
37458.25
4 
.000 
Food Security 
19001.594 1 19001.594 
119710.0
45 
.000 
Income 
364709530026.110 1 
364709530026.
110 
7857.969 .000 
Urban 
Agriculture 
Employment 12238.160 72 169.974 59.991 .000 
Food Security 2064.411 72 28.672 180.636 .000 
Income 
Generation 
24710748226.950 72 343204836.485 7.395 .000 
Error Employment 59.500 21 2.833   
Food Security 3.333 21 .159   
Income 
Generation 
974666666.667 21 46412698.413   
Total Employment 136146.000 94    
Food Security 23822.000 94    
Income 
Generation 
439517000000.000 94    
Corrected 
Total 
Employment 12297.660 93    
Food Security 2067.745 93    
Income 
Generation 
25685414893.617 93    
a. R Squared = .995 (Adjusted R Squared = .979), b. R Squared = .998 (Adjusted R Squared = .993), c. R Squared = .962 (Adjusted R 
Squared = .832) 
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CHAPTER SEVEN 
SYNTHESIS, CONCLUSIONS AND RECOMMENDATIONS 
7.0. Introduction 
In this Thesis, the contributions of poultry, fish, potato and vegetables farming towards the betterment 
of the livelihoods of urban residents in Jos (Nigeria) were systematically examined. Such farming 
practices, though happening at a small-scale, hold the potential to improve food security, employment 
patterns and income generation amongst some of the vulnerable households in the vicinity of the Jos 
metropolis. In this chapter, the conclusions and recommendations for the present study are provided. 
In section 7.1, a synthesis of research findings and conclusions are summarised while section 7.2 
gives recommendations for policy interventions, improved urban agricultural practices as well as 
further research opportunities. 
7.1 Synthesis and conclusions  
This study was conducted by means of a mixed-method approach or research design and primary data 
were abstracted from up to 302 respondents in areas where small scale urban agricultural land use is 
practiced in Jos. The overall spatial distribution of poultry, vegetable, and potato farms in this study 
area (Figure 7.1) indicates that these farms are located mostly to the southern part of Jos. In terms of 
geography, the farms are located close to natural and man-made features. For example, a greater 
proportion of both vegetable; potato; and fish farms is established closest to a few river channels, 
which provides a source of water for these operations especially during the dry season. Furthermore, 
the spatial distribution of these farms reveals the importance of railway lines as well as main roads, 
which provide arterial conduits for farmers to reach and access local markets where their produce can 
be sold but also channels through which customers from many parts of Jos can reach these farms to 
buy the agricultural produce.  
 
The educational profile of the sampled small-scale urban farmers has revealed a number of patterns. 
Notably, both poultry (69%) and fish (54%) farmers seem to be predominant in terms of tertiary 
educational qualifications, thus affording them a degree of literacy that may position them well in 
making the right choices and decisions in the daily management of their farming enterprises. Coupled 
with this favourable attribute, most poultry farmers are farming on a full-time basis, thereby able to 
devote much attention and time to their operations. On the other hand, approximately 31% of 
vegetable farmers and 28.2% of potato farmers have received no formal education, a factor that can 
constrain the  
effectiveness of their operations as their functional literacy is low. There is, therefore, a need to 
support these farmers with educational interventions that can enhance their literacy levels.  
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Figure 7.1: Distribution of urban farms. 
Some of the income levels derived from participating urban farmers have been found to be above the 
minimum wage of ₦18,000 (US$ 57) recommended by the National Salaries, Income and Wages 
Commission in Nigeria (NSWC, 2016). More particularly, several poultry and fish farming 
respondents have reported income levels that exceeded ₦20,000 (US$ 57). Judging from the various 
orally-provided narratives from interviewed farmers, such income receipts are helping households to 
meet and satisfy basic domestic needs such as paying for their children’s school fees, buying clothes, 
and other daily household’s items, apart from contributing positively towards an increased degree of 
food security. 
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In many ways, the results of the present survey have demonstrated the degree to which small-scale 
urban farming in Jos is contributing towards poverty alleviation as well as the creation of employment 
opportunities. Apart from providing employment opportunities to participating farmers, the primary 
data analyzed from this study has indicated that these farmers are also hiring local inhabitants for 
work generated on these farmers. This contribution is very important in an environment of poverty 
and shrinking socio-economic opportunities for a rapidly expanding urban population. For instance, 
nearly 30% out of a total of 71 potato farmers have mentioned that they employ more than 5 local 
inhabitants on a part time basis. A conservative estimate of how many people are actually employed 
in potato farming in this class or category (>5 employees) given 71 respondents yields a total of at 
least 107 workers, which is very important socio-economically whether it is viewed as part time or 
full-time job creation.  Likewise, for fish farming, 75% of the 50 respondents who were interviewed 
indicated that they hire close to 3-4 people, which translates into a work force of nearly 114 
employees.  Thus, urban farming can be seen as a significant source of employment opportunities and 
attendant food security. For example, based on the perspectives of interviewed farmers (Chapter 4), 
potato production in Jos has proven to be an important source of food for potato farmers, thereby 
reducing their level of food insecurity. Even so, the majority of the farmers expressed the opinion that 
vegetable farming has improved their standards of living as well as contributing towards sustained 
local economic development in Jos. 
For all types of urban farming in Jos, the results from this survey have identified the (1) lack of 
capacity building, (2) poor access to credit facilities, (3) lack of reliable water supplies during the dry 
season, (4) poor access to farm inputs and essential equipments, and (5) lack of government support 
as very serious impediments and barriers that militate against increased effectiveness and efficiency 
on their farms. These constraints have also been mentioned by other studies in some of the developing 
countries, thus indicating their importance in reducing productivity in the affected urban farms.  
Although small scale urban farming in Jos is associated with a number of demonstrable benefits for 
the participating farmers, this form of land use is also a source of various forms of environmental 
pollution. During close-ended and open-ended interviews, primary evidence based on the perceptions 
of respondents has indicated that the different activities in these farms are contributing to reduced 
local environmental quality. This is because of the various waste emissions that find their way into the 
surrounding soil landscape, groundwater bodies, as well as the surrounding atmosphere. With 
increased atmospheric pollution, odours generated from these farms can affect ambient air quality, 
thus threatening human health and local atmospheric processes in the affected areas. Furthermore, the 
decline of scenic beauty in and around lands hosting small scale urban agriculture has been reported 
in this survey. These environmental impacts suggest the need for capacity building and increased 
awareness amongst participating farmers so that they can conduct their farming operations in an 
environmentally sustainable manner without damaging natural resources and environmental quality. 
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Also, the regression results F (1, 93) equal 59.991, P<0.05 (Tests of Between-Subjects Effects) 
revealed that urban agricultural farming has significant influence on employment, income generation 
as well as food security to farmers in Jos, Plateau State.  
 
7.2 Policy recommendations and further research   
Based on the results and conclusions emanating from this study, it is clear that urban agriculture can 
play an important role in responding to a range of socio-economic challenges faced by developing 
countries in building more resilient cities. The size and urgency of these development challenges 
require innovative solutions and the promotion of sustainable urban agricultural systems. If small 
scale urban agriculture is to reach its full potential as a development vehicle towards improved food 
security, increased employment opportunities, and eradication of urban deprivation, it is imperative 
for urban planners to regard this type of land use as an integral component of cities and towns, 
especially in developing countries such as Nigeria. Therefore, district and municipal planners have to 
put measures in place that can help to reduce the intensity and severity of the operational barriers 
faced by small scale urban farmers.   
District and municipal governance should enhance urban agriculture as a means of livelihood strategy 
for mostly poor urban residents. Moreover, the role of small-scale urban agriculture as a source of 
household income and nutritional support cannot be over-emphasised. It is therefore necessary for 
government and town planners to provide an enabling framework to promote urban agriculture in all 
its different manifestations. Such frameworks can be put in place by the legitimisation and 
institutionalisation of this practice. There is therefore a dire need to make land available through 
integrated zoning regulations and proper allocation of plots of land for urban agricultural activities.  
Notwithstanding all the positive contributions made by urban farming in Jos towards increased food 
security and work creation, there are, however, some environmental concerns which require urgent 
environmental management attention. Based on research findings stemming from this research, 
participating farmers need to be aware about the environmental impacts of their activities so that they 
can have minimal negative effects on the affected environments. This can be done through workshops 
to build the capacity of farmers and to sensitize them on the use of environmentally-friendly farming 
inputs to achieve a sustainable working environment not only for immediate use but also for future 
generations. Therefore, the city’s environmental management division or department needs to put in 
place procedures for integrated environmental monitoring as well as a suitable mitigation plan. With 
such interventions, it is possible to quantify and estimate the degree of environmental damage 
associated with small scale urban farming.  
Furthermore, governments should provide an appropriate structure of incentives to promote urban 
agriculture, including policies aimed at stimulating more effective market networks for urban farmers. 
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Also, governments and relevant financial institutions should establish user-friendly mechanisms for 
financial sourcing and allocation of financial resources to farmers, thus enabling them to increase their 
agricultural yields. 
In addition, the cost of farm inputs, pesticides, fertilizers, feeds and equipment should be subsidized to 
shield farmers from disproportionately rising production costs. If adequate farming resources, 
appropriate technology and training interventions are provided, these farming operations can be 
transformed to become not only effective and efficient but also sustainable in the long term.   
The following are recommendations for further research, and these are summarised as follows:  
• More research should be conducted on the land needs and space requirements of small-scale 
farmers in the Jos metropolis, including those interviewed for this present survey, 
• There is a need to determine the different components and factors to be considered in 
designing an integrated waste management plan for small-scale urban farming in Jos. This 
kind of research is necessitated by the perceived serious environmental pollution mentioned 
by respondents in this survey, 
• It is important to investigate how small-scale urban farming can be integrated into the local 
development planning to ensure that land is provided equitably for small-scale farming, while 
also taking measures to address the negative environmental impacts of such activities through 
proper mitigation plans, and   
• More research is suggested to ascertain and determine the agricultural extension needs of 
participating small-scale farmers in the Jos metropolis.   
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APPENDIX 1 
INTRODUCTION LETTER TO RESPONDENTS  
UNIVERSITY OF JOHANNESBURG 
DEPARTMENT OF GEOGRAPHY, ENVIRONMENTAL MANAGEMENT AND ENERGY 
STUDIES 
 
Dear Respondent, 
The researcher is a doctorate student of the Department of Geography, Environmental Management 
and Energy Studies at the University of Johannesburg conducting research on the contribution of 
poultry, fishery, potato and vegetablefarming in Jos. The purpose of this survey is to obtain 
information and your opinion about the contribution of urban agriculture to food security, 
employment and income generation. Please note that there is no right or wrong answer. Kindly 
respond to all the questions honestly. Your confidentiality is guaranteed and no one else except the 
researcher will have access to your responses. Thank you for your cooperation to complete the 
questionnaire. 
 
Prof. N. J. Kotze                                                                                    Prof.  Rampedi Isaac 
Supervisor                                                                                             Co- Supervisor                                                                                        
Date                                                                                                        Date 
 
                                                                                        
Prof. Ayodeji   Ifegbesan                                                                Wuyep Solomon Zitta 
Co- Supervisor                                                                                 Student 
Date                                                                                                    Date 
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APPENDIX 2 
 
QUESTIONNAIRE FOR POULTRY FARMING 
Contribution of urban poultry farming to food security, employment and income generation. 
Instruction: Please put a tick () or fill the blank spaces where applicable. 
 
Section A: socio-economic characteristics of urban poultry farmers.  
1. How old are you?  
<50years   
≥50 years  
   
2. What is your level of education? 
No formal education  
Primary education  
Secondary education  
Tertiary education  
 
3.  Do you have an occupation other than poultry farming? 
 
Yes      
No  
 
4. How many years have you been practicing poultry farming? 
 
≤5 years   
>10 years  
 
5. What is your monthly income from poultry farming? 
 
<₦20 000   
>₦20 000  
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Section B: Attributes of poultry farming. 
6. Land tenure  
 
Own land  
Rented land  
Family own land  
 
7. Where do you rear your chicken? 
 
At home  
Other location  
 
8. If at other location what is the distance to your farm in kilometre? 
 
≤ 2 km  
3- 4 km  
5- 6 km  
7-8 km  
≥ 9 km  
 
9. What is the total area of your farm?  
 
< 0.5 ha  
≥ 0.5 to 1 ha  
 
10. How many days per week do you work in your field? 
 
≤ 2 day  
3-4 days  
5-6 days  
7 days  
 
11. What do you keep chicken for? 
 
Meat  
Egg  
Both  
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12. What type of housing do you keep your chicken? 
Cage system  
Cage free-system  
 
13. How do you utilize poultry waste? 
Use as manure  
Dump at communal dumping site  
Others  
 
Section C: employment characteristic of poultry farming. 
14. Do you employ people to work on your farm?  
 
Yes      
No  
 
15. If “Yes”, how many people do you employ? 
 
≤ 2 people  
3- 4 people  
5- 6 people  
7-8 people  
≥ 9 people  
 
16. Indicate the type of employment of these employee 
 
Part-time  
Full time   
Volunteers-family member  
 
 
17. How much do you pay your employees? 
 
Family volunteers  
Less than ₦6 000  
₦ 6 001 to ₦10 000   
₦ 10 001 to ₦15 000  
More than ₦15 000  
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Section D: attitudes of farmers towards urban poultry farming. 
 
18. Respondent opinions on urban poultry farming enterprises. 
Attitudinal statement Strongly 
disagree 
Disagree Undecided Agree Strongly 
agree 
Improves standard of living      
Can be practise in one’s free 
time 
     
Contributes to local 
economic development 
     
Serves as source of income       
Reduce poverty amongst 
urban poor 
     
Provides employment to a 
large number of people  
     
Reduces unemployment      
Provides food to a large 
population of urban dwellers 
     
Enhances food supply      
 
Section E: problems facing urban poultry farming. 
 
19.  Please rate the importance of the following factors as problems facing urban poultry farming in 
Jos. 
S/N Factors No 
problem 
Minor 
problem 
Neutral Moderate 
problem 
Serious 
problem 
1 Security of 
tenure of land 
     
2 Government 
agencies 
     
3 Government 
policies 
     
4 Cost of feeds      
5 Seasonal 
variation/change 
     
6 Credit facilities      
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Section F: poultry farmers’ perception on the environmental impact of urban poultry 
production. 
 
20. Please share your opinion about the following statements on urban poultry practices. 
 
 Statement Strongly        
disagree 
Disagree Undeci-
ded 
Agree Strongly 
agree 
1 Increase waste generated in 
urban areas 
     
2 Urban poultry farming 
contaminates groundwater 
     
3 Poultry production put pressure 
on water resources 
     
4 Pollutes the surrounding air      
5 Urban poultry contaminate the 
soil from   application of 
excessive manure 
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APPENDIX 3 
 
QUESTIONNAIRE FOR FISHERY 
Contribution of urban fish farming-food security, employment and income. 
Section A: socio-economic characteristics of urban fish farmers. 
1. Gender 
Male  
Female  
 
2.Age: Tick as appropriate 
≤30  
31-40  
41-50  
≥51  
 
3. Education  
No formal education/primary 
education 
 
Secondary education  
Tertiary education  
 
4. How many years have you been practicing fish farming? 
≤5  
6-10  
≥11  
 
5. Do you engage in other income generating activities than fish farming? 
 
Yes       
No  
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6.How much do you earn from fish farming activities per month? 
 
Less than or equal to ₦5000-₦1999  
₦20000 and above  
 
Section B: fish farming practices and associated characteristics. 
7. Land tenure  
 
 
 
 
8. Where do you practice your fish farming? 
 
 
 
9. How many days per week do you work in your pond? 
 
≤ 2 days  
3-6days  
5- 6days  
 ≥ 7days  
 
10. How many fish do you keep in a pond? 
≤ 300  
3001-400  
401-500  
>501  
 
11. What type of fish pond are you using to practice fish farming? 
 
Concreate pond  
Earthen pond  
Concreate stone pond  
 
 
 
Own land  
Rented land  
Family own land  
At home  
Other 
location 
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12. How many fish pond do you have? 
 
1-5  
6-10  
 ≥ 11  
 
13.  At what kilogramme do you sell your fish?   
 
≤ 2 kg  
3- 4kg  
5- 6kg  
7-8kg  
≥ 9kg  
 
14.  What is your input cost for production?  
 
Input Amount 
(₦) 
Fingerlings  
Feeds  
Medication  
Miscellaneous   
 
Section C: employment characteristics through fish farming.  
15. Do you employ people to work on your farm?  
 
Yes      
No  
 
16. If “Yes”, how many people do you employ? 
 
1- 2 people  
3- 4 people  
5- 6 people  
7-8 people  
≥ 9 people  
 
17. Indicate the type of employment 
 
Part-time  
Full time  
Volunteers-family member  
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18. How much do you pay your employees? 
 
<₦15000  
>₦ 15001  
 
Section D: attitudes of farmers towards urban fish farming. 
 
19. What are your opinion about the following statements on urban fish farming practice? 
 Attitudinal statement Strongly 
disagree 
Disagree Undec- 
ided 
Agree Strongly 
agree 
1 Urban fish farming 
serves as source of 
income 
     
2 Provides food to the 
large population of 
urban dwellers 
     
3 Source of better 
nutrition for urban 
dwellers 
     
4 Contribute to local 
economic development 
     
5 Urban fish farming 
help in reducing 
poverty among urban 
poor 
     
 
Section E: problems facing urban fish farming. 
 
20. Please rate the importance of the following factors as problems facing urban fish farming. 
S/N Factors No 
problem 
Minor 
problem 
Neutral Moderate 
problem 
Serious 
problem 
1 Water availability      
2 Production costs      
3 Marketing of produce      
4 Preserving facilities      
5 Credit facilities      
6 Government policies      
7 Lack of capacity 
building on fish 
farming production 
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Section F: fish farmers’ perception on the environmental impact of urban fish production. 
 
21. Please share your opinion on the most important environmental impacts of urban fish farming 
practices.  
 
 Statement Strongly        
disagree 
Disagree Undecided Agree Strongly 
agree 
1 Fish production put 
pressure on water 
resource 
     
2 Releases waste water to 
the environment 
     
3 Contaminate groundwater      
4 Contaminate the soil from 
the use of chemicals 
     
5 Change the natural beauty 
of the urban environment 
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APPENDIX 4 
 
QUESTIONNAIRE FOR POTATO FARMING 
Section A: socio-economic characteristics of urban potato farmers. 
1. Gender 
Male  
Female  
 
2. Age of respondent 
Less than or equal to 30 years  
31-40 years  
41-50 years  
51-60 years  
More than 60 years  
      
3. Educational level of respondent 
No formal education  
Secondary education  
Tertiary education  
 
4. Experience of respondent 
 
≤ 5years  
6 to 10 
years 
 
≥ 11 years                                                                                          
 
5. Occupation of respondents 
Do you engage in other income generating activities than potato farming? 
 
Yes       
No  
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6. How much do you earn from potato farming activities per month (₦)? 
 
Less than or equal to 
₦6000  
 
₦6001 to ₦20000  
₦20001 and above  
 
Section B: potato farming practices and characteristics 
 
7.  Land tenure  
 
 
8.  Where do you produce your potato? 
 
At home  
Other 
location 
 
 
9. If at other location what is the distance to your farm in kilometre? 
 
0km  
1-6 km  
>9 km  
 
10. What is the total size of your field? 
 
< 0.5 ha  
0.5 - 1 ha  
> 1 ha  
 
11.How many days per week do you work in your field? 
 
≤ 2 days  
3-4 days  
Own land  
Rented land  
Family own 
land 
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 5-6 days  
 
Section C: employment characteristics associated with potato farming. 
12. Do you employ people to work on your field?  
Yes      
No  
 
13. If yes, how many people do you employ? 
 
Family labour  
≤ 2 people  
3- 4 people  
≥5   people  
 
14.  Indicate the type of employment of these employees 
 
Part-time  
Full time  
Volunteers-family member  
 
15. How much do you pay your employees? 
 
Family labour  
≤ ₦15 000  
>₦ 15 001  
 
Section D: attitudes of farmers towards urban potato farming. 
  
16.What is your opinions on the contribution of potato farming? 
 
Attitudinal statement Strongly 
disagree 
Disagree Undecided Agree Strongly 
agree 
Reduce poverty amongst 
urban poor 
     
Reduces unemployment      
It enhances food supply 
among urban poor 
     
Improve the standard of 
living among farmers 
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Contributes to local 
economic development 
     
 
Section E: problems facing urban potato farming. 
17. Please rate the importance of the following factors as problems facing urban potato farming. 
 
S/N Factors No 
problem 
Minor 
problem 
Neutral  Moderate 
problem 
Serious 
problem 
1 Capacity building      
2 Credit facilities      
3 Water availability      
4 Security of tenure of 
land 
     
5 Farm input/equipment      
6 Theft      
 
Section F:  perception of farmers on the environmental impact of potato farming 
18.  Please share your opinion about the following statements on urban potato farming practice. 
 Statement Strongly 
disagree 
Disagree Undecided Agree Strongly 
agree 
1 Lessens natural beauty of urban 
environment 
     
2 Competing with recreational land 
uses for space 
     
3 water resources pressure      
4 Increasing environmental risk of 
soil erosion 
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APPENDIX 5 
 
QUESTIONNAIRE FOR VEGETABLE FARMERS  
 
Section A: socio-economic characteristics of urban vegetable farmers.    
1. Gender of respondents 
Male  
Female  
  
2. Age of respondents 
 
≤ 30 years  
31-40 years  
41-50 years  
51-60 years  
>60 years  
 
3. How many members are in your family? 
 
≤ 2  
3-4  
5-6  
>7  
 
4. What is your educational qualification? 
 
No formal education  
Secondary education  
Tertiary education  
 
5. Do you engage in income generating activities than vegetable farming? 
 
Yes      
No  
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6. How many years have you been farming vegetable? 
 
≤ 5 years  
6-10 years  
11-15 years  
16-20 ears  
 
7. How much do you earn from vegetable farming activities per month (₦)? 
 
≤ 6001 to 20000  
20001 and above Naira 
 
 
 
 Section B: vegetable farming practices and characteristics. 
 
8. Land tenure  
Own land  
Rented land  
Family own land  
 
9. Where do you produce your vegetable? 
 
At home  
Other 
location 
 
 
10. If at other location what is the distance to your farm in kilometre? 
 
0km  
1-2 km  
3- 4 km  
≥ 5 km  
 
11. What is the total area of your field? 
 
 
 
 
 
 
 
< 0.5 ha                          
0.5 - 1 ha  
> 1 ha  
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12. How many days per week do you work in your field? 
 
 ≤ 2 
days                     
 
3-4 days  
5-6 days  
≥ 7 days  
 
13. What is your input cost for production in (₦ per month)? 
 
 Amount ₦ 
Seed  
Insecticides  
Fertilizer  
Others  
 
 
Section C: employment characteristics of vegetable farming. 
14. Do you employ people to work on your field?  
 
Yes      
No  
 
15. If yes, how many people do you employ? 
 
 
 
16.  Indicate the type of employment of these employees 
 
 
 
 
 
 
 
0 people  
1-2 people  
3- 4 people  
≥5 people  
Part-time  
Full time  
Volunteers-
family member 
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17. How much do you pay your employees? 
  
 
 
 
 
 
Section D: perception on the contribution of urban vegetable farming 
18. What are your opinion about the following statements on urban vegetable farming practices?  
 
 Attitudinal statement Strongly 
disagree 
Disagree Undecided Agree Strongly 
agree 
1 Improve standard of living      
2 Contribute to local economic 
development 
     
3 Serve as a source of income      
4 Provides employment to 
large number of people in 
Jos 
     
5 Enhance food supply      
 
Section E: perceptions of the most important problems faced by urban vegetable farmers 
19. Please rate the importance of the following factors as problems facing urban vegetable  
 
S/N Factors No 
problem 
Minor 
problem 
Neutral Moderate 
problem 
Serious 
problem 
1 Credit facilities      
2 Seasonal variation/change      
3 Farm input/equipment      
4 Security of tenure of land      
5 Government agencies      
6 Water availability      
7 Storage facilities      
8 Marketing of produce      
9 Extension agent      
 
 
  
₦0  
₦1- 6 000  
₦6 001 - 10 000  
₦6 001 - 10 000  
₦10001 - 15 000  
₦20000 and above  
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Section F: farmers’ perception on the environmental impact of vegetable farming. 
 
20.  Please share your opinion about the following statements on the environmental impact of 
vegetable farming practices. 
 
 Statement Strongly        
disagree 
Disagree Undecided Agree Strongly 
agree 
1 Increase the waste generated in the 
urban cities 
     
2 Change the natural beauty of the urban 
environment 
     
3 Increase air pollution      
4 Taking space for recreational centres      
5 Contaminate the groundwater      
6 Contaminate the soil from overuse of 
chemicals and fertilizer 
     
7 Farming put pressure on water 
resources 
     
8 Increase the risk of soil erosion        
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APPENDIX 6 
 
Interview questions on urban poultry, fish, potato and vegetable farming in Jos 
1. What are the contributions of fish, potato and vegetable farming to your income, food supply 
and employment generation? 
2. What are the problems encountered in this farming activities? 
